Preface 


Over the past several decades the life-style of Solomon 
Islanders has been subject to rapid change. The advent 
of outside technology has brought new and alternative 
foods, building materials, medicines, transport, and 
methods of communication. Such changes may be essential, 
but also offer new opportunities and prospects for 
building a healthy, secure and prosperous future for the 
nation's children in a modern world. 


Whilst the twentieth century opens a new chapter in the 
nation's development, it is pleasing to note that our 
culture has not lost its sense of identity, its value of 
tradition, or its respect for custom. To Solomon 
Islanders the importance of the nation's flora in 
everyday life, to its living traditions and customs, and 
to its future, is great. This book provides not only a 
reference for workers and scholars in agriculture, 
health and education, but is also a safeguard ensuring 
that Solomon Islands does not lose contact with its 
traditional values and heritage. 


In documenting the customary uses of just some of the 
forest plants of Solomon Islands, thought should be 
given to the diminishing area of rainforest. While 
timber extraction makes a major contribution to _ the 
national economy, this book is a reminder that the 
forest is also a valuable resource in everyday life, and 
provides the setting and materials that form the very 
basis of our culture. Carefully managed and respected, 
the forest and flora of Solomon Islands are the 
guardians of our future. To be used, to be enjoyed, to 
be protected throughout generations. 
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1. INTRODUCTION 


A cause of worldwide concern is that the knowledge of plants, 
gained by rural communities over countless past generations, is 
in danger of being forgotten. Within Solomon Islands this 
knowledge is traditionally acquired by observation, being taught, 
and from personal experience associated with an upbringing in a 
rural environment, where plant resources form the basis of life. 
Much knowledge, particularly that of plant medicines, is of such 
cultural significance that it is only entrusted to select younger 
people to whom the elder person bearing the knowledge is related, 
or in whom he/she has confidence. The danger facing Solomon 
Islands is that the encroachment of external influences, such as 
technology, material assets, and personal expectations that are 
associated with "development", will cause inevitable changes to 
the rural life-style and a disruption of the time-honoured chain 
of learning. If this traditional life-style remains 
insufficiently documented, then this breakdown, caused by a lack 
of need or interest for even just one or two generations, could 
result in the permanent loss of invaluable knowledge. 


Evidence of the changes in rural life-style is plenty. The crops 
that are grown are but one example. The ancestors of Solomon 
Islanders would be very surprised to discover that sweet potato 
(Kumara) is now the country's main staple-food crop, and that 
cassava (Kaibia) is another staple of increasing importance. They 
would be even more shocked to be given ‘chinese cabbage’, 
peppers, 'shallots', water melon, pumpkin or beans to eat, all of 
which are of increasing popularity in both rural and urban 
areas. Such questions would be asked as, "What has happened to 
the cabbages we gathered from the bush, or the forest yams and 
pana?". "What of the fruits and nuts?". 


'Non-plant' introductions to Solomon Islands have also had a 
great influence upon the Islanders' life-style in that there has 
been a declining reliance on local plant products. Metal, 
plastic, and pottery containers have replaced bamboo cooking 
cylinders, leaf ovens and the numerous types of wooden bowls 
previously used. Some introduced items serve the same function as 
the locally made equivalents they replace, for example, plates 
and other food containers, but metal cooking pots have introduced 
totally new methods of cooking. A result of this is that soups 
are now a very common dish, whereas before they were rare. 
Previously, liquids could only be heated directly in = small 
quantities, within immature internode lengths of a large bamboo. 
Otherwise they were heated by hot lava stones whilst in a_ thick- 
walled wooden bowl. 


Similarly fishing line, knives, synthetic building materials 


(e.g. corrugated iron and 'fibro' sheets), nails and clothing 
have all had an impact upon the requirements of Solomon Islanders 
that were originally fulfilled by local plant materials. 


The advent of clinics has done much to reduce the need for 
"custom cures", and as a consequence, many young people are not 
familiar with them. It would be wrong to suggest that custom 
medicines are now obsolete. In fact, it is the authors' opinion, 
gained from the survey, that they are still widely employed, 
though their use does depend upon the illness, and the proximity 
and quality of the alternative medical services. 


The establishment of a Farming Systems Agronomy (FSA) section 
within the Research Department of Solomon Islands' Ministry of 
Agriculture and Lands, enabled the agricultural aspect of 
traditional knowledge to be studied. In order to fully understand 
a farming system of the Solomons, it is important to know which 
plants are used or are of importance and benefit to a community. 
For example, Cut-nut is a common village tree which when in 
season can provide a significant part of the villagers' diet and 
thereby alter demands on the food gardens for that period. Cut- 
nut is therefore an integral part of the farming system, albeit 
small. Similarly shrub and tree 'cabbages', wild yams,  Ngali 
nut, and other nut and fruit trees, serve the same purpose. 
Again, other plants, which themselves do not give a_ useful 
product, are cultivated in gardens, next to trees or on 
boundaries, because they are thought to prevent certain pests or 
diseases. These plants too are of significance to the traditional 
agricultural system. 


In fact local knowledge represents hundreds of years of ‘trial 
and error' research, and it is sensible therefore to catalogue 
what is already known for future use. An agriculturally biased 
Ethnobotanical Survey was therefore developed, in order to 
provide a basic database of rurally important plants. During a 
year-long survey period, all Provinces and a total of 28 villages 
(see Table.1.) were visited. Without exception, village people 
were extremely interested in the work, and were of invaluable 
assistance. With the information on plant uses gathered, and the 
local names recorded, a list of over 450 useful plant species has 
been compiled. 


The results of this work are of wider interest than to 
agriculturalists alone. Most people involved with the survey 
were keen that the information was returned to the rural areas. 
Some school teachers suggested that simple booklets, with 


selected material pertinent to a particular Province, should be 
printed for junior schools. Similarly, many parents and village 
elders considered that such information was relevant to education 
and was important to have in schools. One reason given was that 
individuals who are fortunate enough to gain education or 
employment, are usually those who fail to inherit’ the 
communities' traditional knowledge. 


From recognition of the fact that the non-documented plant 
knowledge of the peoples in many developing countries is in 
danger of being lost, a relatively new subject called 
'Ethnobotany' has evolved. Its purpose is to identify and record 
the knowledge that people have of their surrounding flora (all 
the plants in an area) and its uses, so that this valuable asset 
will not be lost. As well as providing base data on the useful 
plants of Solomons for those involved in the future development 
of the country, this book is intended to contribute to the 
compilation of the Solomon Islands ethnobotany and_ the 
preservation of this Nation's knowledge. In so doing, the Authors 
hope that it motivates others, preferably Solomon Islanders, 
to further document the subject - their subject - the tried and 
tested research of their ancestors. 


Table.1. Villages visited in chronological order and their 
ecological location: 


Guadalcanal Province: 
Verakabikabi, Kongga 
Tetupa, E. Guadalcanal Plains 
Komukama, E. Guadalcanal Plains 
Tamboko, W. Honiara 
Haimarau & Avu Avu 


Malaita Province: 
Rorongu, South Malaita 
Malu'u 
Anomasu, Atori Road 
Mamunako, Bina Valley 


Isabel Province: 
Tatamba 
Hageulu 
Nagolau 
Kamaosi 


Central Province: 
West Rennell Station* 
Lavanggu, Rennell 


Western Province: 
Sombiro, Ngatokae 
Kokete, Vangunu 
Munda, New Georgia 
Hapai, Roviana Lagoon 
Paradise, North New Georgia 


Makira Province: 
Natagera, Santa Ana Island 
Nagatare, East Wainoni 
Kira Kira 


Temotu Province: 
Otelo, Lomlom Island, Reefs 
Nola Island, Reefs 
Nifiloli Island, Outer Reefs* 
Luepe, Graciosa Bay, S. Cruz 
Male'o, N. Santa Cruz* 


* = Polynesian 


(Inland - elevation > 40m) 
(Inland) 
(Inland - elevation > 40m) 
(Inland) 
(Coastal - high rainfall) 


(Central - elevation 200-400m) 
(Coastal) 
(Central - elevation 40-200m) 
(Inland) 


(Coastal) 

(Inland - elevation 400-600m) 
(Coastal ) 

(Inland - elevation < 40m) 


(Inland) 
(Coastal) 


(Coastal ) 
(Inland - elevation 200-400m) 
(Coastal ) 


(Coastal ) 
(Coastal) 
(Coastal) 
(Coastal/Plateau) 
(Coastal ) 


2. THE SURVEY 


As described above, the main objective of this book is to supply 
agriculturalists in the Solomons with an account of the plants of 
importance to rural communities. By having knowledge of those 
plants that are classed as valuable and what their uses are, 
people will be better able to understand the agriculture, 
economics and rationale of the smallholder farmer. 


A predetermined objective of all agricultural research is, 
where feasible, to produce information pertinent and useful to 
the needs of the farming community. Surveys should cover as wide 
a geographical and ethnic range as possible. 


The main problem with planning this particular survey, was that 
within the Solomons there is a large range of ecosystems, each 
supporting a different flora, as well as many different ethnic 
groups*. To have covered them all, even partially, would have 
required either large financial resources, or a lifetime's work. 
Compromised by a time limit of one year and limited travel funds, 
touring programmes comprising a single but extensive tour of each 
province were made. By allocating one week to each location, it 
was possible to survey some twenty locations. The schedule tried 
to include Melanesian and Polynesian communities, and where 
possible, a coastal and inland site in each Province (see 
Table.1.). Eventually, however, each location had to be 
considered on its own merit, and upon the practicalities of 
travelling to it (see Map - inside cover). 


Because of the wealth of plant knowledge in the Solomons, it 
could have taken up to a year to complete a_ detailed 
ethnobotanical and vernacular name study of one ethnic group 
alone. In consideration of this point, and that the flora of 
Solomons is probably in excess of 4000 species, plant collection 
had to be selective. Priorities were therefore assigned, based 
upon usage, and were ranked as follows: 


(1) Food plants (collected & cultivated ) 


(2) Cultivated plants of agricultural significance. 
e.g. Those known to influence soil fertility 
Live fences 
Dead fences 
Crop shade 
Pests/disease relationships 


* There are 99 distinct languages in the Solomon Islands. Though 
many of the languages are dialectally related, they are 
oo associated with separate ethnic groups (Capell, 
1962). 


(3) Plants that fulfil a basic need 
e.g. Construction materials 
Canoe materials 
Firewood 


(4) Custom + Craft Purposes 
e.g. Utensils 
Dyes 
Weapons 
Cordage 
Oven leaves 


(5) Medicines 


Plants excluded from the survey were those which had only 
magical or mystical function. In respect of medicinal 
properties, the plants collected were those of which parts are 
either rubbed or tied on the body, ingested or inhaled. Plants 
which have other important custom uses, such as for marking 
cemeteries, were considered suitable for collection. However, it 
is stressed that the survey particularly required those plants 
having an agricultural application. 


2.1 Collecting and preserving plant specimens 


As a reference for the survey data, dried pressed specimens were 
made for all those species collected and recorded for the first 
time. Three separate specimens were collected - one for the Dodo 
Creek collection, one for the Forest Herbarium (Honiara), and one 
for botanical identification at the Royal Botanical Gardens 
Herbarium (Kew, U.K.). 


Methods employed to prepare pressed plant specimens in the field 
vary greatly. They depend upon the resources available, the 
weather, the state and size of the plant to be pressed, and, to a 
large extent, upon the preferences of the collector. 


The principles of making a pressed plant specimen are standard. 
As much botanical information as possible should be included, 
and in some cases several different parts of the plant should be 
pressed. The method used for this survey was as follows. 


Basic equipment consisted of several A3-sized wooden plant 
presses, Single thickness corrugated cardboard sheets as 
ventilation spacers, newspapers supplemented with a ream of 
unused newsprint to hold the individual pressings, and rubber 
Strips 3cm wide for use as straps. 


Small plants were pressed whole, including roots. For larger 
plants, leaf samples having at least six leaves were pressed 
whenever possible. Generally, only flowering and/or fruiting 
samples were collected, but non-flowering specimens were taken 
if the plant was regarded as vital and could not be collected 
elsewhere. Sporulating fronds and root sections were pressed for 
all fern specimens. When relevant and feasible, the useful part 
of the plant was pressed, and in addition any methodology used in 
its preparation was noted. 


In order to prevent the plant specimens from being damaged, they 
were pressed in the field at the time vernacular name(s), plant 
use, ecological-site information, and sample characteristics were 
recorded. One plant press sufficed for a day's collection, and 
Specimens were kept in it for up to 24 hours. The samples were 
then sun-dried or placed in a 'kitchen house' above a fire. At 
this stage the contents of the press were either loosely repacked 
and returned to a drying environment, or during persistently wet 
weather, the spacers were removed, and the samples were placed 
in a thick polythene sack and soaked in 60% alcohol solution 
(approx. 1 litre). Adding a little glycerol to the solution 
prevented brittleness, but was not essential. The specimens kept 
well in alcohol until returned to Dodo Creek, when they were 
once again repacked with paper and new spacers, and were oven 
dried at 65-70 degrees Celsius. 


Problems were encountered with fungal growth on specimens in the 
core of the press, and these were solved by slackening the press 
Straps after the first day. The use of corrugated metal spacers 
also helped, as heat was transmitted more evenly throughout the 
press. The disadvantage was that they were heavy and were 
difficult to transport. | 


Samples for use at Dodo Creek and at the Forest Herbarium were 
mounted onto medium weight Manilla card with wood glue. Samples 
to be sent overseas were stored loosely in individual, labelled 
brown paper folders. All samples were kept in air-conditioned 
rooms, with regulated humidity. 


2.2 Plant Identification 


All Dodo Creek collection specimens were taken to the Forest 
Herbarium where the majority were matched with specimens bearing 
species' verification from overseas' Herbaria (e.g. Kew, Lae or 
Leiden). The identification of others was made from the 
literature. For the remainder, a generic determination oor an 
‘artiliated to’  ("‘aff.") Specific determination was made. 
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Exceptionally, a few could not be identified at the generic 
level. 


It is not claimed that all identifications are correct, and the 
Authors will accept advice on any mistakes made. Ideally, all 
specimens should have been confirmed by specialist Herbaria, but 
this was not possible. Every effort has been made with the 
resources at hand to avoid spurious identifications. 


In the early stages of the project, there was insufficient time 
between tours to make comparisons with plants in the Forest 
Herbarium, and a reasonable assessment of the identification of 
most specimens was obtained from the Kwara'ae name and by 
reference to Whitmore (1966), the Dodo Creek Database of Forest 
Herbarium Folders', or the 'Forest Herbarium Kwara'ae Name Card 
Index’. It was the relative accuracy and ease of identifying 
plants in this manner that demonstrated to the Authors the 
specificity of the Kwara'ae Plant Classification. 


For Solomon Islands, where taxonomic botany is not a_ discipline 
of priority, and where plant resources are still of importance, 
it was decided that an accurate Kwara'ae list would be of value 
to any future related development or study. With this in mind, 
a revised list has been compiled to specifically assist in the 
identification of plants (see Sections 9 & 10). 


2.3 Data Collectiaqn 


As the size of the collection grew, so did the realization that 
vernacular names were important. Also, as the survey 
progressed, increased numbers of local plant names were recorded. 
For Guadalcanal, Malaita and Isabel, only a few local plant names 
are cited, the reason being that they were visited early in the 
survey. 


For most of the survey, data and plant specimen collection was 
performed simultaneously. Field data forms (including plant 
usage) were completed with the assistance of local plant experts 
at the various plant sites whilst on _ forays. Botanical 
information, in particular that lost in pressing and drying (i.e. 
colours, textures, strengths and shapes) was recorded, as was the 
‘site location, soil conditions. and environment. An example 
field data form is presented in the Appendix. 


The basic plant use information gained during the survey, is 
presented in the 'Multi-Purpose Use Tables' (Section 8). This 
information has been extracted from a database of the survey 
results. 


3. NOTES ON THE TEXT 


In the pages that follow, plant species have been grouped by 
usage, and arranged in sections in the same order as_ the 
priorities adopted for collection (see Section 2.1). Though 
this grouping is not usual for botanical publications, its aim 
is to emphasise and assist in the use of this book for the 
intended purpose, namely a guide to the ‘useful' plants of 
Solomon Islands. 


In addition to listing the plants of minor importance, the 
introduction to each section presents information about other 
relevant species which possess more than one use, and which have 
therefore been classified elsewhere. The remainder of each 
section consists of species accounts, which with a_ few 
exceptions, are presented in order of importance and/or frequency 
of use. Section 4.4, the 'vegetable foods', is such an 
exception because the overall importance of each species was 
difficult to assess, and it was simpler to class them in groups 
of plant type - herbs through to trees. 


Wherever possible the source of information has been quoted. Two 
main categories of source exist. First, the survey data, where 
for the sake of simplicity, the information has been assigned to 
Provinces or occasionally Regions, and the title Province has 
been dropped. For example, Western = Western Province. Secondly, 
the literature, which is cited in the usual way and refers to a 
citation list at the end of the book, (Section 16), where a 
bibliography of additional reading and related flora is also 
given. 


The individual plant descriptions are headed by the full specific 
name on the left, and the plant family name on the right. 
Following this in parentheses are any known synonyms, denoted 
"Syn.", for the specific name. Sometimes "+/Syn". is written 
because it is unknown whether the alternative specific name is a 
synonym for the first or if it represents a second species which 
has the same Kwara'ae name and usage. 


In total, eighteen vernacular languages were encountered during 
the survey, and as far as possible, vernacular plant names were 
recorded for all the species collected. When a plant is described 
in the text, all the recorded vernacular names are listed. 
Regrettably few names were recorded on the Guadalcanal 
Weathercoast, and therefore, the 'Tolo' language has not been 
included. Furthermore, not all recorded species of the survey 
were encountered at all locations, and therefore the listings are 
far from complete. Though Choiseul was not visited, plant names 
in a Choiseul language, 'Varisi', have been kindly presented by 
Staff at Dodo Creek. All names have been written phonetically and 
the special alphabets that have been developed for some 
languages have not been used (see Section 9). Apart from being 
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Typical trees of: A, Cananga odorata (see Fig.86.), froma 
tree near Henderson Airfield; B, Pometia pinnata (see 
Fig.12.), from a tree at Mt. Austen; C, Hibiscus tiliaceus 
(see Fig.62.), from a tree at Burns Creek; D, Terminalia 


Cattapa (see Fig.21.), young tree with 
habit, from a tree in a Garden at Vura. 


15 


tiered branching 


easier to record, the benefit is that the reader can adopt the 
same rules, and can attempt to pronounce the word. 


Many important Solomon's languages such as Are'are, Fataleka, 
Nggala, Vella Lavella, Kia, and Lau, have escaped this account 
because the areas where they are spoken were not visited. The 
authors believe that the compilation of a plant name directory 
for the Solomons would be invaluable, since its applications 
would be widespread. It is hoped that the few names recorded will 
be an incentive for others. As the text covers only a fraction of 
the species collected, further name information concerning non- 
documented species can be found in the Dodo Creek data-bases. 


Illustrations have been included for those unfamiliar with the 
plant's appearance. They have been designed with the particular 
objective of assisting the reader to locate and identify living 
plants. A small drawing of the entire plant has been included in 
the lower left hand corner of most plates to provide an 
indication of the size, habit, and where relevant, habitat of the 
plant. Occasionally non-stereotyped miniatures have been drawn, 
because of the lack of an ideal model plant/photograph for the 
Artist. Fig.1. is a supplement to four others that either 
contain such a non-typical miniature, or lack one altogether. In 
a few cases, illustrations have also been made with a_e small 
drawing of the produce, or other useful part of the plant (e.g. 
the inflorescences of Losi - Saccharum edule). 


The general principles of botanical line drawings have been 
adhered to, that is, to show as much information as_ possible 
whilst keeping the actual drawings simple and accurate in scale. 
Features regarded as important are, leaf size, shape ,venation, 
arrangement, and also infloresence/fruit structure and habit. 


The captions for each figure mention names of locations, such as 
Mt. Austen, Burns Creek, and the Botanical Gardens. With the 
exception of Komukama, Tetupa, Tenaru F.E.S. (Field Experiment 
Station), Upper Tenaru, Dodo Creek Research Station (DCRS), Gold 
Ridge, which are on or near the Guadalcanal Plains, all other 
locations are within the Honiara Town Council Boundaries. 


4. FOOD PLANTS 
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4.1 The Staple Foods 


It is only in the last two hundred years or so, that there has 
been significant contact with countries outside the Solomons, and 
a consequential import and export of plant species. Before the 
introduction of cassava (Manihot esculenta), sweet potato 
(Ipomoea batatas), and Hong Kong taro (Xanthosoma spp.), which 
have now become popular food staples, people were _ generally 
dependent upon the endemic yams (Dioscorea spp.),  taros 
(Colocasia and Cyrtosperma spp.) and in some islands, breadfruit 
(Artocarpus altilis). 


Understandably therefore, Solomon Islanders have acquired a vast 
knowledge of the indigenous staple species, their varieties, 
properties, growth and agronomy - all facts that are often 
interwoven with the various customs and cultures. To the extent 
that the resources and time allowed, these traditional staple 
food species have been surveyed. It is emphasised, however, that 
the account is brief and that the topic requires further study. 


Of the three main traditional foods, yam, taro and breadfruit, it 
was the numerous cultivated and wild 'forest' yams, that received 
most attention during the survey. This was because of the large 
number of indigenous yams, and the fact that on several occasions 
they were found growing upon trees that were also of interest to 
the survey. 


There are many other species which traditionally supply dietary 
carbohydrate. Considered subsequently in the text are, 
Amorphophallus, Tacca, sago (Metroxylon), Inocarpus, Haplolobus 
and Corynocarpus. Some of these plants are still important food 
sources in certain areas, but they generally only provide 
seasonal or occasional food. 


Some plants, mainly the non-sweet fruits, are difficult to 
categorise because they also supply dietary carbohydrate. 
Examples are, banana (Musa spp.), unripe pawpaw (Carica papaya), 
To'oma (Terminalia) and Rakwan (Paratocarpus). Accounts of some 
are given in the following section (4.2 Fruits). 


Though not a traditional crop, mention should be made of cassava 
and its use as a living food reserve. The idea of leaving a tuber 
crop unharvested in the ground for several years is not totally 
unfamiliar to many Solomon Islanders, who practise this with 
several wild or forest grown Dioscorea species (see next). 
However, cassava is a recent introduction to the Solomons and 
therefore has not developed the cultural significance, or such 
wide-spread cultivation, as Dioscorea species. 
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Dioscorea species Dioscoreaceae 
Common Name = Yam (+'Pana' - Solomons Pidgin for D.esculenta) 


Kwara'ae = Kai - the general name for all yams, but particularly 
used for food garden cultivars of D.alata L. 


+ Fana/Pana - the common food garden crop D.esculenta 
Ayiwo - Upodji Lengu - Uvi 


Roviana - Marihi To'oabaita - Kai 
Marovo - Uvi 

Santa Ana - Aufi 
Maringe - Nufi Kahua - Ehi 
Bugotu - Ufi 


Despite the general decline in the cultivation and popularity of 
yam in favour of rice and sweet potato, as afield crop it is 
still of major importance in some parts of the Solomons, 
particularly Makira Province, South Malaita and Guadalcanal 
Weathercoast. 


The main field crop yam species are D.alata L. (Kai = Greater Yam) 
and D.esculenta (Lour.) Burk. (Fana = Lesser Yam). Also grown 

occasionally is D.bulbifera L. (Dau Fasia = Aerial Yam). These 

species have numerous Kwara'ae names for the _ individual 

cultivars. 


The crop yams are annuals, having a growing period of eight to 
eleven months and regionally specific planting and harvesting 
seasons that depend upon species and variety. They are full sun- 
light requiring, being grown in cleared tilled gardens, and 
trained to posts of three to four metres height, which increases 
yield (Barrau, 1958). This was confirmed by recent research in 
Solomon Islands (Caiger, 1988) which conclusively found that 
fresh-weight tuber yields are increased by an average of 30% as a 
result of staking. These measurements were taken using the 
Kinabeyo variety of D.alata that was grown with the addition of 
fertilizer. 


Of the root crops grown in Solomons, yams have the greatest 
Storability once harvested, being kept on shaded or dark, dry 
aerated shelves for up to six months. Where yams are present in 
the farming system, harvested yam tubers serve as a food reserve 
for much of the year and forma valuable provision in case of 
food shortage through failure of a sweet potato crop after 
drought or flooding. 
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D.bulbifera L. Dioscoreaceae 
Common Name = Aerial Yam 


Kwara'ae = Dau Fasia - cultivated varieties 
+ Dau Kwasi - wild varieties 


Marovo - Inga Piru/Inga Manavasa Rennell - Abubu 


This yam is identified by the stem, which is cylindrical and 
twines to the left, and also by the simple entire leaves. Most 
noticeable, however, are the large aerial bulbils and the absence 
of, or a much reduced, single basal tuber. 


Cultivated varieties show a tinge of red colouration in the young 
stem, petiole and veins of the lower leaf surfaces, whereas wild 
varieties are completely green. Should a 'Dau' growing in the 
bush show any red colouration, then it almost’ certainly 
Originates from an old food garden and has edible, non-bitter 
bulbils. 


Wild D.bulbifera, Dau Kwasi, is very common in old gardens as 
well as being present in primary forest. The bulbils are commonly 
regarded as inedible because they are toxic and very bitter. 
Because of the prolific growth, Dau Kwasi is often considered a 
weed. However, by a lengthy detoxification process, for some 
people of Guadalcanal the bulbils provide a highly esteemed food 
known as ‘custom ice-cream'. The bulbils are cooked, peeled, 
grated and then washed in the flow of a stream for a considerable 
length of time before consumption. 


The expression ‘custom ice-cream' was adopted because the final 
product is soft, tastes slightly sweet and is cold - if consumed 
directly after removal from the stream. The 'coldness' may result 
in part from much of the flavour having been leached out by the 
prolific washing. 


As a _ scarcity or famine food the use of Dau Kwasi is probably 
known in many areas of Solomons. Though traditional 
detoxification methods vary greatly between cultures, all methods 
involve grating, soaking or washing, and much time. 


A custom medicine was also recorded for the wild D.bulbifera 


variety. Sap from a broken young shoot is used to treat ‘white 
eye', Malaita Province. 


D.nummularig Lamk. Dioscoreaceae 


During the survey, four quite different 'types' of D.nummularia 
were collected, Kwalo Asobe, Fi'i Gu'ufi, Ufiambe and Kwalo Leo. 
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Several others indigenous to the Reef Islands and which have no 
Kwara'ae name were also seen. They were grouped as being similar 
to Kwalo Asobe. 


D.nummularia has stems twining to the right, simple leaves, 
deeply rooted tubers anda heavily spined stem at its base. 
Unlike the food garden yams, cultivated D.nummularia varieties 
are planted next to a living tree for support. Some are left for 
two to three years before the first tuber harvest, after which 
the still intact vine may continue to supply tubers annually for 
several years. 


Of the four D.nummularia collected, Kwalo Asobe and Fi'i Gu'ufi 
are cultivated for their tubers. Ufiambe grows wild, but is 
Still frequently harvested or tended if discovered growing in the 
bush. Though having edible tubers, Kwalo Leo is not harvested 
unless the tubers are accidentally found whilst digging in a food 
garden. This is because the tubers can be anywhere up to five 
metres from the vine base. Kwalo Leo can be classed as a 
'scarcity/famine' food of the past, when the population relied 
upon the two food garden crops, yam and taro. 


Kwara'ae = Kwalo Asobe 


Ayiwo - Nuduo Rennel 1 - Uhitonga 
Graciosa Bay - Lakudo 


Kwalo Asobe differs from the description of D.nummularia given in 
Purseglove (1976), where it is stated that the tubers are formed 
deep in the soil. Instead the tubers develop horizontally just 
beneath the surface, occasionally even breaking the surface at 
their distal end. For other key characteristics, the specimens 
collected sufficiently match the Purseglove definition of 
D.nummularia to be accepted as such. 


When mature, Kwalo Asobe has a single large base which forms the 
centre of a ring of outwardly extending tubers connected to it by 
a woody root. The distance of the tuber from the base’ varies 
according to variety. From the one base, up to six vines emerge, 
and it is possible to trace which tubers are associated with 
which vine. Unlike other yams, there is no single stage of vine 
senescence. Instead, vines die back one at a time, each one 
indicating that its tubers are ready for harvest. 


Because of the tuber growth habit, it is easy to remove one or 
more tubers without uprooting or damaging the vine base. 
With careful sequential harvesting therefore, a productive Kwalo 

Asobe plant can be maintained for many years. 


Of the many varieties known in the Reef Islands, all are commonly 
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Dioscorea nummularia: Kwalo Asobe: from plant at village 
near White River headwaters; A, A plant with moderate 
tuber growth (tubers 0.6-1.0m from base); B, leaf (x0.75); 
oe dried opened seed cases (x0.75). 
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cultivated. However, there is a preference for those that 
develop tubers close to the vine base, as this facilitates 
harvesting. 


Unfortunately, there are no known records of yield, probably 
because there is no set cultivation method or time for harvest. 
To many people, these plants provide a food reserve for use in 
times of need, and so are often left unharvested for periods of 
up to three or four years, in the knowledge that even larger 
tubers are accumulating. A very approximate indication of yield 
was gained from a two year old plant harvested on Guadalcanal, 
from which all the tubers near the surface on one side of the 
vine base, were taken. From their fresh weight of 9kg it was 
estimated that this still young plant had at least 17kg of tuber 
in the ground before harvest. It was said that subsequent 
Similar partial harvests could be made every six months. 


Kwara'ae = Fi'i Mage/Gisokaka'‘a 


In appearance, Fi'i Mage is very similar to Kwalo Asobe except 
that it has pale foliage and tubers that grow vertically beneath 
the plant base. It is said to be commonly cultivated in Malaita 
and possibly on the Reefs also, where a very similar cultivated 
forest yam called "Nuduo Mito Nua" (Ayiwo Language) is found. 


Kwara'ae = Fi'i Gu'ufi 
Lengu - Sambina 


A traditionally cultivated forest yam that is closely related to 
Kwalo Asobe, but differs from it in that it develops deep, 
rounded tubers close to the vine base. Consequently, harvesting 
usually requires that the whole vine is uprooted and a_ new 
planting made. It is often planted in, or nearby, a new food 
garden where a single small tree, such as a_ palm, is 
intentionally left unfelled to provide a live support. 


Ufiambe/Kwala Asi-E.Kwai/Kwalo Asi-W.Kwai 


A completely wild type of D.nummularia that is often sought in 
the forest for its young, non-fibrous, edible tubers. To 
completely harvest an Ufiambe plant is very difficult because it 
forms a single, descending tuber just beneath the vine base. The 
tuber subsequently branches, still downwards, and reaches total 
depths of around 1.0-1.5m (Kwai-Malaita). Though Ufiambe is very 
rarely cultivated, the site of an Ufiambe plant is usually 
remembered, because upon harvesting, a piece of tuber almost 
always remains in the ground, which eventually results in a new 
vine. To those familiar with this plant, Ufiambe is noted in the 
forest by its slightly red, young leaves. Harvesting should occur 
after flowering when the leaves begin to turn yellow. Unlike 


23 


Kwalo Asobe, the Ufiambe vine dies back annually, after which the 
tubers become withered and unfit for consumption. 


D.aff.esculenta (Lour.) Burk. Dioscoreaceae 
Kwara'ae = (Fi'i) Kwalo Afae-W.Kwai/Kwalo Afa-E.Kwai 


This is a wild yam that has been identified to be D.esculenta 
because of the rounded, heart-shaped leaves and the cylindrical 
thorny vine that twines to the left. Two types of Kwalo Afae are 
recognised by the Kwara'ae: an inedible type easily identified by 
the exceedingly thorny tubers, and a popular edible type with 
less thorny tubers that can be hand held. It is reported (Kwai) 
that some plants of the edible type develop tubers at _ several 
points along a basal section of vine/root. 


Besides Kwalo Afae there are other wild  OD.aff.esculenta 
varieties. "Gali" is the Kwara'ae name for a variety known in 
Malaita, and "Ulie Temaa" the Ayiwo name for a wild pana of the 
Reefs. Both have quite palatable edible tubers, though those of 
"Gali" are only non-fibrous when young. Access to both types, 
particularly Ulie Temma, is hazardous since they produce long, 
'needle-like', upright spines from a network of spreading surface 
roots. Consequently, an area of wild pana is almost impossible 
to penetrate and equally difficult to eradicate. 


Despite this, Ulie Temma is occasionally planted in the Reefs 
Since over the years it builds up a sizeable mass of tubers, and 

therefore provides a valuable reserve for times of severe food 
Shortage. It is not surprising that such usage is made of wild 

pana in the Reef Islands, because small island communities are 
rae those most likely to be affected by cyclones or crop 
ailure. 


D.pentaphylla L. Dioscoreaceae 


Kwara'ae = Fi'i Arakai - cultivated variety; 
- edible non-fibrous tubers with many 
small roots on the tuber surface. 


+ (Fi'i) Ate/Fi'i Arakai Nganga 
- wild variety; 
- fibrous inedible tubers with a smooth 


surface. 
Ayiwo - Nyivanyi Rennell - Boiato/Gholongi/Tabongo 
Graciosa Bay - Nealengu Lengu - Kokolo 


All D.pentaphylla can be identified by the leftward twining stem 
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Fig. 3s 


Dioscorea pentaphylla: Fi'i Arakai: from live material; 


A, plant base + immature tubers (x0.75); B, vine with five- 


leaflet leaf (x0.75); C, vine with inflorescences, bulbils, 
& three-leaflet leaf (x0.75). 
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and, as the Linnaean name suggests, by the palmately compound 
leaves with three or five leaflets. Cultivated varieties develop 
one or two large round tubers close to the vine base within a 
year from planting. Harvesting must occur soon after the vine 
dies back, or as with other such annual yams, the tubers wither 
and then sprout to produce new vines. Because the whole base is 
harvested, new plantings have to be made with tubers or tuber 
'head' pieces. Some people rub the cut edge of the latter in ash 
to prevent rotting (Malaita, Makira). 


Though Fi'i Arakai grows well under the shade of forest trees, it 
also is grown in some food gardens along with other yams and 
pana. This is particularly so in the Reef Islands, where seeds 
produced by food garden D.pentaphylla give rise to self sown 
plants in the following fallow. These plants are quite often 
tended, and trained to quick growing trees or shrubs of the 
fallow. The aim is to allow the plants to mature and regenerate 
rather than to regularly harvest a tuber crop. This permits 
formation of large tubers and a food reserve which, if unused, is 
harvested upon clearing the regenerated land for the subsequent 
cultivation. 


D.alata L. Dioscoreaceae 
Kwara'ae = Kamo 


Most probably a wild variety of D.alata as it bears bulbils, has 
the characteristic winged stem that twines to the right, and 
glabrous, mildly cordate, accuminate leaves. Unlike cultivated 
D.alata (Kwalo Kau), the tuber is most awkward to harvest. The 
upper end ('head') is usually found well below the surface, and 
the 'body' can penetrate to a depth of two metres.  Tubers 
usually have pink flesh and are relatively thin - up to 10cm 
diameter. 


Though most palatable, the work of harvesting can dissuade people 
from eating this yam. Kamo is not deliberately planted, even in 
the bush, but nevertheless it is a valuable scarcity/famine food. 


Kwara'ae = Kwalo Saulu 
Another more valuable wild D.alata is Kwalo Saulu, because the 
tuber is less deeply rooted. It is occasionally planted (Kwai) 


and has a growing period, of around one year from planting to 
senescence and harvest. 
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Fig.4. Dioscorea alata: Kamo: from plant at Matanikau Gorge; 
A, plant with tuber - edible (depth 1m); B, flowering vine 
with leaves (x0.75); C, aerial bulbil (x0.75). 
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Colocasia esculenta (L.) Schott Araceae 
Common Names = Taro/Cocoyam/Dasheen/Eddoe 


Kwara'ae = Alo Lengu - Kake 
Ayiwo - Numbole To'obaita - Alo 
Roviana - Talo Maringe - Mhau 
Marovo - Talo Bugotu - Kake 


Varisi - Ngolo 
Santa Ana - Aro Mwora 
Rennell - Tango Kahua - Aro Mwora 


A cultivated herb 1-2m tall with large peltate leaves and long 
erect petioles that have a clasping base. Most C.esculenta 
produce a starchy, usually cylindrical underground corm of 
20-50cm length. They also develop an upright inflorescence born 
on a stout peduncle of shorter length than the leaf petioles. 
C.esculenta do not produce seed under normal growing conditions. 
Propagation, therefore, is vegetative and within the Solomons 
suckers are the most commonly used planting material, though corm 
head pieces and side tubers may also be used. 


Uses: 


As previously stated, taro was one of the two main staple foods 
in the Solomons, and to some communities such as those of Rennell 

and Sikaiana it was the single most important food plant. The 

increase of taro diseases and pests, particularly taro blight 

(Phytophthora colocasiae - now affecting most places in Solomons 

other than Temotu Province) and taro beetle (Papuana spp.), has 

caused a marked decline in taro cultivation over the last three 

decades, and a consequential increase in the cultivation of yam 

as well as sweet potato. 


Sikaiana is one of the few remaining communities in the Solomons 
where the importance of taro has not declined. However, the 
island has recently developed a severe food production problem, 
because a Papuana species was accidentally introduced after 
Cyclone Namu (May 1986) and has since infested and damaged all 
taro. crops. 


This incident is a sharp reminder to all people in the region of 
just how important taro was and is, and just how rapidly it has 
almost become a minor crop because of pest and disease problems. 
Research projects are in progress to identify an appropriate 
biological control agent for taro beetle, and hopefully with the 
techniques and knowledge of modern agronomy, entomology, and 
ae ee the problems associated with this crop will be 
resolved. 
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Apart from supplying an edible corm, young leaves of many taro 
cultivars can be used as a vegetable. The leaves of certain 
cultivars, especially old leaves, contain crystals of calcium 
oxalate which do not dissolve upon cooking and which cause an 
unpleasant itching or burning that renders the leaves inedible. 
With careful selection however, taro leaves are an important, 
nutritious, and popular vegetable. 


Though the leaves and corms of wild taros are usually too 
irritant to be edible, the leaves of a certain wild taro Tiko 
(C.esculenta), are collected in Malaita as a _ vegetable. 
Similarly, '‘Likelike' a wild C.esculenta of Rennell (Iyoiyo in 
Kwara'ae), was reported to have an edible corm. It was classed as 
a scarcity or traditional food because the corm is quite 
fibrous. In Malaita the corm of Iyoiyo is used as a pig food (see 
Section 5.4). 


Cyrtosperma chamissonis (Schott) Merr. Araceae 
(Syn.C.edule Schott/C.merkusij (Hassk) Schott) 
Common Name = Swamp Taro 


Kwara'ae = Kakama 


Ayiwo - Tepulaka Lengu - Kakake 
Vaiakau - Teplaka 

To'oabaita - Kakama 
Roviana - Voruku 
Marovo - Kakale Santa Ana - Aro Matawa 
Varisi - Kakake Kahua - Bwanihaka 


A giant herb, 4m tall, with enormous erect sagittate leaves and 
long petioles that are spiny at the base. Swamp Taro is known 
throughout Micronesia and parts of the Solomons as a wild or 
cultivated food plant of swampy areas. The 'Swamp Taro' taro of 
the Reef Islands is an exception, because it is cultivated on dry 
land in cool and moist areas. 


Propagation of all Swamp Taros' is vegetative, usually by 
suckers, and the growth period can be any length from one to ten 
years. Globular tubers of over 60kg in weight have been recorded 
from ten year old plants (Purseglove, 1972). In Marovo Lagoon 
(Western) the optimum growth period of cultivated swamp grown 
Cyrtosperma in order to obtain a large non-fibrous tuber was said 
to be around two years. 


Uses 


Though Cyrtosperma is primarily a staple food source, a _ second 
widely employed use is made of the huge, waxy leaves which are 
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Suitable for sealing stone-ovens and for providing a clean area 
on which to lay foods (Western - see Section 7.2). 


The dryland Cyrtosperma of the Reefs is said to grow more slowly 
and to have more fibrous corms than those grown in swamps. They 
are left for 3-5 years before harvest, and prior to consumption 
the cooked tubers are grated as a means of separating fibres from 
the tuber starch. 'Tepulaka' traditionally provides a source of 
food during the lean season, January to March, which is the time 
when food is not supplied by tree crops or other traditional root 
crops of the area. Introduction of imported rice, and the 
cultivation of sweet potato throughout all seasons of the year, 
has reduced much of the need for this 'Giant taro' in the Reefs. 


In Santa Ana Swamp Taro continues to have a special traditional 
value being the main ingredient of the famous 'Santa Ana 
Six months pudding'. Though it is not esteemed by people from 
outside the area, this pudding remains a favourite on Santa Ana 
where it is made in large quantities for feasts and ceremonial 
occasions. If kept in an appropriate wooden container, and 
covered in a layer of its own oil, this 'pudding' keeps for very 
long periods of time. 


Amorphophallus campanulatus (Roxb.) Araceae 
Common Name = Elephant Yam 


Kwara'ae = Fi'i Andoi Rennell - Loka 


Varisi - Bebebikeno Leba 
Karugela (Loloko village, Choiseul) - Pilo Komari 


Though now very rarely cultivated, Fi'i Andoi is another staple 
food plant of the Araceae. It is immediately distinguishable 
from the taros by the single, blotchy, ridged, columnar petiole 
(50-80cm long) and the much divided (compoundly pinnate) leaf. 
The tubers are large, hemispherical, around 20-25cm in diameter 
and have a depressed centre from which the petiole and new shoots 
(suckers) emerge. 


Commonly found throughout most of Solomon Islands is a wild Fi'i 
Andoi that has no recorded usage. However, within the National 
Field Crops Germplasm Collection, there is a cultivated variety 
of Amorphophallus that is grown on South Choiseul (see Fig.5). 
Unfortunately, at the time the illustration was made, the 
collection contained only young plants, and therefore none of the 
tubers had yet produced an inflorescence. Purseglove (1972) 
describes the inflorescence as evil-smelling, with a spathe 
20-25cm long, having male flowers above and female flowers below. 
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Fig.5. Amorphophallus campanulatus: Fi'i Andoi: Elephant Yam: from 
plants at Tenaru Field Experiment Station; A, young plant 
(height 70cm); B, leaf portion (x0.60); C, plant base, stem, 
& young shoot (stem diameter 6cm). 
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Uses: 


It was formerly a subsistence crop of some islands of the Pacific 
(Massal & Barrau, 1956) including parts of the Solomons - Malaita 
and Choiseul, but is now very rarely consumed by man. An 
Are'Are person reported that after the second world war his 
family still cultivated Fi'i Andoi, and that the tuber had yellow. 
flesh and tasted very similar to taro (Malaita). 


Loloko village of South Choiseul, and some other Choiseul 

villages are the only known places where Amorphophallus is still 
used as a food garden crop. From there it is reported as being 

Similar to taro in preparation and taste, with boiling being the 

usual method of cooking. The cooking time is lengthy, because 

the tubers contain "irritant needle-crystals of calcium oxalate", 

ee are removed by prolonged washing or boiling (Purseglove, 

1972). 


Tacca leontopetaloides (L.) Kuntze Taccaceae 
Common Name = East Indian, Tahitian or Fijian Arrowroot. 


Kwara'ae = Arakai Asi 

Rennell - Soi Tea 
Ayiwo - Topiya 
Vaiakau - Pia Santa Ana - Toa Toa 


A tuber-forming herbaceous plant, which grows to a metre in 
height. It develops only one leaf which has three parts and is 
held high off the ground by a long, erect stalk. To the lay 
person Araka Asi can be distinguished from Fi'i  Andoi 
(Amorphophallus), a plant of similar appearance, by the 
inflorescence which is supported well above the leaves on a 
Straight, slender peduncle. The inflorescence itself has an 
umbel of green flowers. When the fruits develop they are ovoid, 
berry-like, up to 3.5cm long and hang on the fine flower stalks 
of the umbel. 


Uses: 


As elsewhere in the Pacific, this plant is now of less importance 
than formerly. The starch-filled globular tubers weighing up to 
0.9kg are harvested after the herbaceous top dies back. Without 
Suitable preparation, the tubers are very bitter and inedible. 
In Santa Ana _ and the Reef Islands two similar methods of 
preparation have been described which do not differ significantly 
from that described by Purseglove (1972). 


Apart from certain customary 'tabus', the basic method of 
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Fig.6. Tacca leontopetaloides: Arakai Asi: Fijian Arrowroot: from 
plant in Botanical Gardens scrub; A, plant (total length 
approx. 2m); B, tubers + plant base (x0.38); C, portion of 
leat (*0.36)2 Dy freit (0.75). 
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preparation involves peeling and grating the tubers. The gratings 
are then washed, strained, squeezed dry, and thrown away. Tuber 
starch remains in the washings and quickly settles out, leaving 
an upper water layer that is also discarded. After several 
washings, the bitterness is removed and the starch is edible. In 
Santa Ana and the Reefs where Tacca was previously used, it was 
reported that on cooking, coconut oil and sometimes other foods 
were added to the Tacca starch to make a pudding that was then 
stone baked in the usual way. 


Dried Tacca starch is known as Fijian or Tahitian Arrowroot, and 
was previously important throughout Polynesia. It was also 
exported outside the Pacific at one time. 


Metroxylon Species Arecaceae (Palmae) 
Common Name = Sago Palm 

Kwara'ae Name = Sao 

Ayiwo - Nungona'a 


To'oabaita - Thao 
Roviana - Endeve 


Marovo - Edeve Maringe - Naota 
Varisi - ? Bugotu - Ato 
Lengu - Ato Santa Ana - Ao'o 
Nginia - Ato Kahua - Ao'o 


Three species have been recorded in Solomons, M.bougainvillense 
Becc., M.sagu Rottb. (Kwara'ae = Ambasao), and M.salomonense 
(Warb.) Becc. (Whitmore, 1966). Metroxylon spp. have wide 
columnar trunks (40-60cm diameter), grow to 10-15m high, and 
produce a densely packed, inverted cone-shaped crown. Each palm 
flowers and sets fruit only once during its life, this 
occurring after 10-15 years. A large terminal inflorescence is 
produced shortly after which the tree dies. Though M.salomonense 
is commonly found near villages where it often forms dense 
groves, it can be found growing naturally in swamps. 


Uses: 


Sago Palm is of major importance in the Solomons, because it 
provides most of the country's rural roofing and walling 
material. Sago leaf thatch is reputed to last up to ten years, 
and as such is some of the best palm thatch (atap) known. 
During the survey, it was only on Rennell Island, where it is 
Said that Sago palm will not grow, that an alternative thatch 
of Pandanus leaf was seen. 
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The economic value of the Sago leaf was recently «demonstrated 
following Cyclone Namu (May, 1986), when for a long osriod many 
destroyed homes could not be rebuilt, because of lack of 
roofing and walling material. Costly imported products (plastic 
sheeting, tarpaulins) had to be supplied, and not until two years 
later, have the surviving palm trees recovered. 


The fact that Sago Palm is already widely cultivated for building 
material, and that a single trunk can yield 110-136kg of crude 
starch, makes Sago Palm a valuable potential food source. It is 
interesting to note that between the various customary groups in 
Solomons, sago trees are either of great importance, or are 
totally discounted as a food source. There is a geographica! 
association to the exploitation of Sago Palm as a focd, and the 
area of greatest sago consumption is the north-west Solomons 
(Choiseul and North New Georgia). Usage appears to be associated 
with the distribution of the different Metroxylon species, and 
M.Ssalomonense, the species most commonly found in the Solomons, 
1S a poor producer of starch. The other two species reported, 
M.bougainvillense and particularly M.sagu, are both found in 
lowland Papua New Guinea where the exploitation of Metroxylon 
palms for food is widespread (Barrau, 1958). A study of their 
distribution would probably reveal that these two species occur 
in the areas where sago is an important food. 


One reason for the discontinued use of sago in many areas is the 
amount of labour it requires for extraction and preparation. 
Though regional processing methods, equipment, and cooking of 
sago vary, its preparation basically involves the following 
Stages: 


14 Removal of pith from a felled tree by splitting the trunk 
open lengthways. 


2. Crushing, threshing and/or hand kneading of the pith to 
release the starch. 


Se Washing and straining to extract the starch from the 
fibrous residue. The starch suspension is collected in a 
settling container. 


4. Decanting the water layer in order to collect the residual 
semi-solid pan of starch. 


Bs Cooking or drying to make flour for storage or cooking. 
Most often a pudding comparable to other traditional staple 


puddings is made, the starch being pounded with coconut 
oil/cream, and baked in a stone oven (Western). 
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Less popular, but occasionally practised, is the stone-oven 
baking, or roasting, of chunks of pith. This much simpler method 
of cooking produces a somewhat tough, but edible, food. Though 
not reported to be a traditional or current food on Malaita, an 
individual from East Kwai recalled the use of this baked sago 
pith during childhood (post-1946). The knowledge of eating sago 
was also recorded in the Reefs (Dodo Creek survey), Santa Cruz, 
and Anuta where it is an emergency food (Yen,1974). 


In areas where pigs are reared, sago pith is a useful pig food 
and, in a few areas of Solomons, the beetle larvae that infest 
the core of fallen, rotting sago palm trunks are an appreciated, 
often cultured, food (Malaita). 


Artocarpus altilis (Park.) Fosb. Moraceae 
(Syn. A.communis Forst. + A.incisa L.f.) 
Common Name = Breadfruit 


Kwara'ae = Baleo/Rauai/Kekene-Auki 
Rennell - Mei 


A handsome monoecious tree of up to 20m height, with large deeply 
pinnately-lobed leaves. Botanically the large ovoid-spherical 
fruit is a syncarp, formed from the whole inflorescence, as is 
Jackfruit (A.heterophyllus). Propagation can either be by seed 

or root cuttings (suckers), the latter being preferred because 
seedlings do not always grow true to type. 


Uses: 


Being a well known cultivated food crop of the tropics, and 
having been documented in detail by numerous authors, breadfruit 
did not really come within the terms of the survey. However, 
its importance to the people of Temotu Province, warrants that a 
note on its usage be made. On Ndene (Santa Cruz), breadfruit was 
noted by Yen (1974) as being a major subsistence resource 
Surpassed only by sweet potato. In the Reefs, Anuta and Tikopia 
its past and present economic importance is greater than 
anywhere else in the Solomons. 


The breadfruit crop is highly seasonal, generally possessing two 
seasons per year in Temotu Province, but three or four 
seasons/harvest periods have been reported (Yen, 1974). In some 
areas, such as the Reefs, where breadfruit varieties are 
numerous, this seasonality in production is reduced by the 
knowledge and cultivation of early and late maturing varieties. 
Indeed, the diversity of the breadfruit varieties and sub-species 
present in Temotu Province, provides an important potential gene 
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pool for the improvement of cultivated breadfruit which is 
native to the Polynesian Pacific. 


Though breadfruit is sometimes fried, boiled in coconut milk or 
stone-oven baked, the most common method of cooking in Solomons 
is by direct roasting of unpeeled fruit on an open fire. 
Because of the seasonal fruiting, fresh breadfruit is only 
available for a few months of the year, but what makes the crop 
so important is that, as for yams, it is one of only two 
subsistence crops of the region that are storable. Two methods 
of preservation are known: pit-fermentation and drying. In the 
Solomons the former is not an important method and _ is _ only 
practised on the Polynesian outlying islands of Anuta and 
Tikopia. 


Enforced drying of roasted breadfruit pieces to make 'Nambo' is 
still very important in some areas of Temotu Province. In 
addition to being consumed locally as food, the adoption’ of 
'Nambo' as an export crop to other parts of Solomon Islands or to 
provide cash income is being revived on the Reef Islands. 
Though it is said that Nambo can last for many years, in most 
cases it is consumed long before this, used as a biscuit or 
occasionally made into a nourishing soup. 


Inocarpus fagiferus (Park.) Fosb. Papi lionaceae 
Common Name = Polynesian or Tahitian Chestnut (Leguminosae) 
Kwara'ae = Ailali Lengu - Paravu 


Nginia - Paravua 
Ayiwo - Nyia Oki 


Vaiakau - Ifi Kwaio - Ailali 
Graciosa Bay - Nokomo To'oabaita - Dulafa 
Marovo - Ivi Rennellese - Isi 
Maringe - Gniulaba Santa Ana - Mwaqe 
Bugotu - Julapa Kahua - Mabe 


A common, stately, second-storey forest tree, restricted to 
the seashore or low lying ground which is commonly wet. It 
is occasionally found in small stands. Ailali has large very 
thin buttresses that extend for long distances, twisting 'snake- 
like' over the ground, and rising into the trunk as _ narrow 
flanges. The flowers are small and inconspicuous, but the fruits 
are large, green, single-seeded pods. 


Uses 


Ailali seed must be cooked to be edible. Commonly, they are 
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Fig. 7. 
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roasted or earth ovened, but can be boiled, and Ailali can be 
incorporated into the traditional baked, coconut oil puddings of 
the Solomons. Elsewhere in the Pacific, cakes of Ailali seeds 
mixed with grated coconut are baked in stone ovens. 


Short term storage is possible if the fibrous pod is left intact 
after cooking. In Temotu Province, where Ailali is a popular 
food having two main seasons, the entire cooked fruit is 
preserved by slow drying above fires. In Polynesia, cooked 
fruits are stored in pits, and occasionally threaded on_ twigs 
for sale in markets (Massal and Barrau, 1956). 


Nutritionally, Ailali is a wholesome food. The protein content is 
comparable to that of sweet potato and the fibre and 
carbohydrate content is about double. Weight for weight it has - 
over twice the energy value of sweet potato, because of the much. 
higher fat content (Powell, 1976). 


Though in situ the large plank-like buttresses can be struck as 
a gong or drum, they are often removed for other purposes. In 
Malaita, they are cut for doors, mainly for pig enclosures, 
while in the Reefs, a single large buttress is placed over a pit 
in the ground to provide a resounding dance platform. 


The wood can be used for canoes (Rennell & Bellona - Thompson 
1980) or for axe handles (Reef Islands). Other than in Temotu, 
where it was recorded as being used for flooring, Ailali timber 
is not used for house construction. The explanation given in 
Guadalcanal is that the dry wood is very susceptible to insect 
attack. As a firewood, however, Ailali timber is excellent and 
is suitable for copra drying (Makira). 


Ailali is of agricultural interest because it is fast growing, 
nitrogen fixing, and has some large fruited cultivars. To some 
people of Solomon Islands Ailali fruit are a valuable source of 
food - namely to the inhabitants of Temotu Province, particularly 
the Reefs. In the Reef Islands, these large fruited Ailali 
cultivars have been proposed as one of the main components of an 
improved tree-based farming system for the production. of 
traditional foods - foods which are still popular and socially 
important there. This modified "Traditional Agriculture" system 
is being developed as an alternative to sweet potato/fallow 
rotations, the continual use of which is causing some areas with 
fragile soils to become nutritionally improverished. The other 
major components of the system are: 


- Breadfruit (Artocarpus altilis). 


- Cut-nut (Barringtonia spp.), Terminalia and Canarium) 
nut trees. 
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Fig.8. Haplolobus floribundus: (Mala) Mala Adoa:A, from tree at Mt. 
Austen; B, fruit - from BSIP 12207 (x0.75); C, shoot- 
leaflets (x0.75); D, flowering shoot (x0.75). 
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traditional puddings or relishes (sauces) can be made, though as 
with many culinary matters, the methods of preparation vary 
greatly. To remove the bitterness and toxicity, the seeds are 
soaked in water for some weeks, after which they are oven cooked 
to provide another appreciated food. Christiansen recorded that 
an oil is extracted both from the exterior flesh and the kernel 
by using hot water, and that this oil can be kept for as long as 
five years in coconut shell containers. Nowhere else in the 
Solomons was Mala Adoa found being used for food. 


Mala Adoa timber is described by Walker (1956) as hard, dense and 
suitable for heavy construction and posts. In Santa Ana, small 
to medium sized trunks are split down their length into two equal 
halves, for avery 'thick' style of raised flooring, and large 
trunks are used for dug-out canoes. Similarly in Rennell, Mala 
Adoa timber is used for canoes and internal construction, 
though not for posts. 


In Malaita, Mala Adoa is only important as a fuel. Like Canarium 

species, it is fast burning and provides a good cooking flame. 

Therefore, when clearing bush for food gardens, any standing Mala 
Adoa is commonly killed by burning, and then subsequently trimmed 

and felled, as and when it is needed, for firewood. 


Over time, a wound in a live Mala Adoa tree trunk will yield a 
thick gum which is also flammable. Both in Rennell and Malaita, 
this gum is bound into tall candles (torches), which can still 
be found in certain Malaitan churches. 


Finally, in Rennell, this popular tree is often found standing in 


villages or food gardens where it is maintained for the shade it 
provides. 
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4.2 Fruits 


The title '‘fruit' could encompass many of the plants in this 
guide. However, this sub-section deals strictly with those trees 
for which the edible fruit are of prime importance. Minor fruits 
and berries that are picked or occasionally gathered are 
therefore excluded. These are, Kwalo Kakali (Passiflora 
foetida), Kwalo Farakaru (Rubus moluccanus), Fi'i  Kakali 
(Hornstedtia lycosoma) and others, a few of which are described 
in Section 4.5 - Incidental Wild Edible Plants. Similarly, Ibo 
(Corynocarpus cribbeanus) and Ngiduiafa (Pouteria maclayana), 
bear edible fruit but have been described within Section 4.6 - 
‘scarcity foods’. 


Over time there has been a successional influx of exotic 
tropical fruit into the Solomons, examples being water melon 
(Citrullus lanatus) and pineapple (Ananas comosus). More recent 
introductions include, Carambola (Averrhoa carambola), passion 
fruit (Passiflora edulis), giant granadilla (P.quadrangularis), 
soursop (Annona muricata),rock/sweet melon (Cucumis melo), and 
several Citrus species. In most instances these are 
characterised by the lack of vernacular names, though some 
Species such as Magnifera indica, have adopted the same local 
name as their indigenous relatives (e.g. M.minor). Pawpaw 
(Carica papaya) is also probably introduced, but has been present 
for so long that it has local names and importance. Occasionally 
unripe pawpaw are picked and cooked as a vegetable in soups. 


The plant accounts which follow are the endemic or indigenous 
species that are not conventional fruit crops, but are of 
importance within the Solomons. All can be described as multi- 
purpose trees and therefore may have uses that some people 
consider more important than the edible fruit (see Section 8). 


Eugenia malaccensis L. Myrtaceae 
Common Names = Malay Apple or Rose Apple 

Kwara'ae = Afio/Kabirai/Sa'au Rennell - Ghabiga 

Ayiwo - Nya Nave Nginia - Kaviha 

Vaiakau - Hahika 

Graciosa Bay = Nonau To'oabaita - Kabirai 

Roviana - Hipala Maringe - Sa'u 

Marovo - Apuchu 

Kusage - Kapika Santa Ana - Gafiga 

Varisi - Karukae Kahua - Gahiga 


A common, small but erect tree, which develops small equal 
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buttresses when mature, and is usually cultivated. The blossoming 
tree is impressive with its display of showy pinkish-red flowers. 


Uses: 


One of the favourite fruit trees of the Solomons, bearing fleshy 
sweet white or red fruit when ripe. Cultivation is widespread, 
and it is commonly planted in villages and gardens. The fruit are 
occasionally sold at markets. 


Although not commonly used as such, the hard, heavy timber is a 
good firewood. Much more widespread is its use in _ custom 
medicine. Various methods and mixtures of the bark of this tree 
have been prepared as an abortive, and for the treatment of 
pneumonia, toothache and headaches ( Maenu'u, 1979). Outside the - 
Solomons, dried powdered leaves have been recorded for the. 
treatment of cracked tongue (Malaysia), and the bark as an 
astringent mouth wash (Mollucas). 


Terminalia solomonensis Exell 
Kwara'ae = To'oma 


Ayiwo - Nyia Tekalamo 
Vaiakau - Kalalmo 
Graciosa Bay - Nona Daulwa 


Roviana - Nambisi 
Marovo - Popoli 
Varisi - Papagoma 


Combretaceae 
Nginia - Tohoma 


To'oabaita - Aitanga 
Kwaio - To'oma 


Maringe - Phopoi 
Bugotu - Papagoma 


Santa Ana - Gari Mwara 


A small common tree found in villages, and typically having a 


broad conical crown. 


The fruit are smooth-skinned, oval and up 


to 8cm long, having a long but wrinkled stone, and a_ pulpy 


edible endocarp. 


Uses: 


To'oma is planted because it produces a popular edible fruit, 
which Whitmore (1966) describes as having a firm flesh, but an 


insipid flavour. When ripe, 


the surface and flesh of the fruit 


turn yellow and the fruit can be eaten raw. Some people, however, 
prefer the fruits when they are baked or roasted. Unripe fruits 
can also be eaten, but must be cooked. In Makira and Santa Cruz, 
fruits are commonly roasted as well. 


Only in the Reefs was the trunk said to be cut for making canoes. 
Elsewhere in Temotu, the timber was used for house beams and 
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Terminalia solomonensis: To'oma: from tree at Botanical 
Gardens; B, shoot with leaves & fruit (approx. x0.75); 
C, shoot with inflorescence (x0.75). 
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firewood. Kwara'ae sources say that the timber is good for house 
construction, but is unfortunately, too small for milling. 


With its broad crown and small habit, To'oma is maintained in 
villages because it provides good shade. 


Spondias cyathera Sonn. Anacardiaceae 
(Syn. = S.dulcis Park.) 

Common Name = Golden Apple/Otaheite Apple/Wild Apple 

Kwara'ae = Aioo-Kwai/Uuli-Auki Nginia - Uli 

Ayiwo - Nyia Tevi Kwaio - Aio 

Vaiakau - Tevi To'oabaita - Ainakori 


Graciosa Bay - Noli 

Maringe - Gnoe 
Roviana - Opiti Bugotu - Ngongoe 
Varisi - Piraka 

Santa Ana - Auri 
Rennell - Bi Kahua - Auri 


A large first storey fruit tree, which is only occasional in most 
of Solomon Islands, but is commonly cultivated in Santa Cruz and 
the Reefs. Aioo is described as forming large thick buttresses 
up to three metres high, and having a long clear bole of up to 20 
metres length. 


The plum-shaped, yellow fruits vary in size between 4.0 and 
10.5cm length, depending partly upon whether it is a domesticated 
variety or not. Apparently there are two distinctly different 
types of Aioo in Santa Cruz, but visually they are almost 
identical. One has acidic bitter inedible fruits, and the other 
pleasant, sweet, only slightly acidic fruits which are edible. 


Uses: 


After peeling, the fruit can be eaten raw, baked, or roasted 
(West, Malaita, Makira, Temotu). A popular preparation is grated 
coconut mixed with the raw grated fruit. 


To remove the bitterness in the flesh of some varieties, the 
fruits are peeled, rubbed with lime, and baked for a full day. 
Before eating, they are washed to remove the lime (Reefs). In 
Santa Ana, the fruits are simply peeled, rubbed with a little 
lime, and eaten raw. 


In the Reefs Aioo fruit juice is used medicinally to treat 


pregnant women, and people with chronic sicknesses. After 
extracting the fruit juice a dry residue remains. This is kept 
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Fig.11. Spondias cyathera: Aioo/Uuli: Golden Apple: from tree 
Opposite Honiara Market; A, young tree - Note - mature tree 
has large buttresses & long bole; B, shoot with leaves, 
leaflets & cluster of fruit - edible (x0.75). 
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for eating later. The juice is a nutritionally valuable item, 
rich in vitamins, especially Vitamin C. Similarly, in Santa Ana 
the fruit are a much esteemed food for pregnant women. 


Across the water on Makira mainland, it was found that children 
suffering from fits, possibly epilepsy, are treated with a vapour 
from Aioo leaves. The vapour is generated by placing hot stones 
within a heap of leaves in a wooden bowl, to which small 
quantities of water are added. 


Aioo timber is soft and very light, and is suitable for internal 
purposes because it is strong and durable when kept dry (Reefs; 
Walker, 1956). If it remains in contact with the ground 
however, even for short periods, then it rapidly rots. For this 
reason it is not considered to be a useful timber throughout most 
of the Solomons, and neither is it collected for firewwood. 
Surprisingly, it is cut for canoes in the Reef Islands, where, 
with care and some preservative treatment, it functions as a 
cheap, 'quick-to-make' canoe, albeit of a limited working life. 


Pometia pinnata Forst.f. Sapindaceae 
Common Name = Oceanic Lychee (large fruited var.- Temotu) 


Kwara'ae = Ako/Dawa 


Ayiwo - Nyia Tava 
Vaiakau - Tava 
Graciosa Bay - Nodae 
Nginia - Taoa 


Roviana - Gema Lengu - Tao 
Marovo - Mede 
Varisi - Piraka Taba Santa Ana - Awa 


A large common tree found in primary, disturbed, and old 
secondary forest. As the name implies, it has pinnate leaves, 
which are simple and opposite. Its fruit are described as pear 
shaped, oval, or round (Yen, 1974; Whitmore, 1966; Walker, 1956). 
All the edible types encountered in this survey were spherical. 


The tree develops a very long, slender, but commonly twisted bole 
(up to 30m long), variable buttresses and a dense untidy crown 
(Whitmore, 1966). The following illustration is of a young tree, 
(around 15-18m high), which has yet to reach that stage of 
growth. 


Uses 


From the agricultural viewpoint, an Ako cultivar of interest is 
found in Temotu Province. It has large edible fruits, and is 
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commonly cultivated. When ripe, the thin fruit skin can be 
removed simply by gripping the fruit around its circumference and 
twisting. Two shell-like halves come away from the fleshy, 
edible aril* which surrounds the seed. Ako fruit somewhat 
resemble the Chinese lychee. The seeds, too, can be roasted or 
baked. In the Reefs it is said that prior to cooking, the seeds 
must be kept in salt water for at least two weeks. 


In Temotu there are two Ako seasons, the main one being November 
to January. The fleshy fruit is not preservable, but 
conversely, the seeds can be dried on Nambo racks (see 
Breadfruit) and then stored. Unlike the raw flesh, cooked seeds 
are definitely an acquired taste, being a little like sour cheese 
in smell and flavour. There are at least four cultivars of this 
large fruited Ako, varying mainly in fruit size and skin colour 
(Yen, 1974). 


These trees have several other local uses. Paddles, axe handles, 
rafters and canoes are made from its wood (Reefs). Ako canoes 
are not very durable, and while’ painting helps, the _ local 
method of preservation is by thickly smearing the canoe exterior 
with a paste or coarse paint made from a seaweed, 'Napobo' in the 
Ayiwo language. 


Also in the Reefs, a canoe putty is extracted from the inner 
bark, and an oral medicine to protect babies from the devil is 
made from the cambium. In Papua New Guinea masticated bark is 
applied to burns (Powell, 1976). 


Elsewhere in the Solomons Pometia trees have smaller fruit and 
are not eaten. However, they are very important as a source of 
timber, both for local construction and for sale to _ logging 
companies. Ako wood is a good fuel and young trees are cut for 
dae a except for house posts (Makira, Western Province, 
Malaita). 


Foresters describe the timber as moderately hard and of variable 
weight. It is suitable for construction, interior finishing, 
boat framing, furniture, veneers and general purposes. 
Consequently it is a valuable export timber (Walker, 1956; 
Foreman, 1971). 


The importance of Ako in Solomons, is undoubtedly related to its 
abundance, as well as its suitability as timber. In areas 
where mature Ako stand, these trees are found to compete quite 
successfully in secondary regrowth, even on poor soils. Some 


* Aril = a succulent expansion of the ovule stalk which has 
enveloped the whole seed. 
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areas, which have been cleared in the past, now have commercially 
valuable stands of Pometia. 


Morinda citrifolia L. Rubiaceae 
Common Name = Indian Mulberry 


Kwara'ae = Kikiri - a cultivated variety with large fruit (up 
to 13cm length by 10cm width. 


+ Dilo - acommon wild type(s) with small (fruit up 
to 8cm length by 6cm width). 


(These names are occasionally confused, usually 
resulting in 'Dilo' being used for all varieties). 


Rennell - Nguna 
Ayiwo - Nyia Nane 


Vaiakau - Nonu Lengu - Bula 
Roviana - Ngurata To'oabaita - Kikiri 
Marovo - Nute 

Varisi - Kukure Santa Ana - Gura 


M.citrifolia is a common small tree found in the coastal areas of 
Solomon Islands. The leaves are large and look leathery. The 
flowers are white and small (approx. 1cm long), being borne upon 
a small, rounded bulge/eye (carpel) of an oval or cone-shaped 
structure (syncarpium). After flowering, the syncarpium swells 
to become a heavy, pungent smelling - sometimes repulsive - 
Succulent fruit. There is much variation between trees in fruit 
Size, palatability, number of seeds, hardness and odour. In 
fact, Christiansen (1975) recorded seven kinds of M.citrifolia on 
Bellona, which indicates that each Kwara'ae name may also 
represent more than one botanical variety. 


Wild M.critrifolia is frequently a component of secondary growth, 
this being particularly true for the Honiara and_ coastal 
Guadalcanal plains area. The cultivated type, 'Kikiri', is 
common in Temotu Province and the Outer Reefs, where it can be 
growing wild also. 


Uses: 


Throughout most of the Solomons only small fruited trees of 
M.citrifolia are found, and their fruits are not’ eaten. 
Guadalcanal Weathercoast is one of the exceptions, where it is 
reported that people there eat the fruits as a cure for high 
blood pressure. 
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Fig.13. Morinda citrifolia: Kikiri: Indian Mulberry: A, tree - from 
mature tree at Ranadi; B, shoot bearing leaves, fruit & 
flowers - from young tree at Burns Creek (x0.38). 
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However, the fruits of some types of M. citrifolia are an 
appreciated food. 'Kikiri' is a large fruited variety that is 
cultivated by the Polynesian peoples' of the outer Reefs mainly 
for its edible fruit. The tradition of eating these fruits is 
most probably of Polynesian origin, since some of the other 
places where they are appreciated are  Rennell, Bellona 
(Christiansen, 1975) but also Kiribati (Trewren, pers. comm.). 


Though it has not been recorded during the survey, or in the 
known literature concerning other Melanesian countries (Barau, 
1958; Powell, 1976), Oomen and Grubben (1978) reported that 
M.citrifolia is a rich leaf source of carotene, and that the 
young leaves especially, are eaten for nutritional or medicinal 
reasons. 


Of most repute in the Solomon Islands, is the yellow/brown dye 
that is made from M.citrifolia roots and root bark. Its use for 
the dyeing of mats, baskets, war and 'Bonito' canoes, adornments, 
weapons, hair and clothing has been recorded in Guadalcanal, 
Western Province, Malaita, Rennell, Makira, and Temotu Province. 
The same usage is recorded in Kiribati also. 


The timber is hard though not commonly used for _ local 
construction other than in the outer Reefs, which because of 
their limited flora, have a restricted choice of materials. 
There, the wood is used for battens, internal timbers, and for 
posts in 'kitchens' or other smoky buildings. The wood can be 
ae a firewood, though its quality is poor (Graciosa Bay, 
Reefs). 


Burckella obovata (Forst.) Pierre Sapotaceae 
(Syn. B.hollrungii Pierre) 
+ B.sorei Royen 


Kwara'ae = Kona 

Rennell - Natu 
Ayiwo - Nyiu Nyinou 
Vaiakau - Natu Lengu - Gono 
Graciosa Bay - Noneu 

Kwaio - Gona 


Roviana - Hovaka To'oabaita - Gona 
Marovo - Chovuku 
Varisi - Natu Santa Ana - Nasu 


B.obovata; Common big, lowland tree 
B.sorei; Rare, big, lowland tree 


Whitmore (1966) describes these trees as massive, buttressed, of 
medium height, reaching 30 m tall and 3m girth, and he gives a 
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Fig.14. Burckella obovata: Kona: from 
flowering shoot, - from Christiansen 43 (x0.75); C, shoot 


bearing fruit - reconstructed from description - edible 
(x0.75); D, old seed (x0.75). 


tree at Komukama; A, tree; B, 
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detailed key for the specific identification of the Burckella and 
the closely related Palaquium genera. 


Uses 


'Kona' was collected in the Lengu area of Guadalcanal, where it 
was growing in the centre of a village, providing a much prized 
fruit, and shade. 'Kona' trees are also maintained or cultivated 
for their edible fruit on Malaita, and throughout Temotu 
Province. 


A description of the Burckella of Santa Cruz, its use and 
variability was made by Yen (1974). In brief, there are three 
recognised varieties depending on fruit shape - long, 
cylindrical, and round. An uncommon long fruited Kona was 
also collected, which is probably B.sorei. 


In Guadalcanal, it was stated that the tree had two fruiting 
seasons, which is consistent with reports from Santa Cruz. When 
ripe, the fruit are eaten raw, but to prevent damage, they are 
usually harvested slightly early. In the Reef Islands, leaf 
lined baskets are used to ripen this important crop, which 
occasionally is baked, and is said to be very good with fish. 
‘Earth baking' of ripe fruits is recorded in Anuta and Tikopia, 
where it enables short-term preservation of this food. Longer 
term preservation is achieved by 'pit-fermentation', a process 
commonly used for breadfruit (Yen, 1974). 


Not all areas of the Solomons have edible Kona varieties. For 
example, in Isabel Province it is not classified as a fruit-tree, 
and on Santa Ana, small and bitter Kona fruit have been 
collected. Consequently in such areas this large timber tree is 
valued for its other uses. 


At Roviana Lagoon, it was said to be used for war canoes, in 
Rennell, for carving and for paddles, in Maringe (Santa Isabel), 
for church furniture, in Santa Ana, for housing timbers, yam and 
al Stakes, and in Temotu Province, for canoes and housing 
timber. 


As a logging timber (lumber), it is saleable and suitable for 
light construction, interior finishings, mouldings and veneer 
(Foreman, 1971). 


Mention was made of using the leaves for sealing ovens in Santa 
Ana, where the flora is restricted, and demands made upon it by 
the large and increasing population are great. 


Lastly, in Papua New Guinea, the fruits of Burckella spp. are 
used to make dyes (Powell, 1976). 
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Parartocarpus venenosa (Zoll. & Mor.) Becc. Moraceae 

(Syn. P.involucrata (Schum.) Warb) 

Kwara'ae = Rakwan/Rakwana 
Kwaio - Rakwan 


Roviana - Tageva To'oabaita - Rakwana 
Marovo - Boe 
Varisi - Boboe Maringe - Nhego 


A medium to large tree of the lowland rainforest. It is recorded 
as attaining heights of 2/m., anda girth of 1.8m., though not 
developing buttresses (Walker, 1956). When young, Rakwan shows 
lateral branching, a tiered structure and a thin canopy. 


The fruit have a brown, rough, almost warty surface, are bulbous 
but generally spherical, and can become quite large (10-14cm 
diameter) and heavy. When ripe the fruit have many ovoid seeds 
of approximately 4-5cm length and 3-4cm width, and a_ bright 
orange, fleshy, but dry endocarp. Its minute flowers are almost 
unnoticeable, being densely packed on a small globose green 
inflorescence of approximately 2cm. diameter, that hangs on a 
thin peduncle (stalk) of 2-3cm length. 


The occurrence of Rakwan is classed as occasional by Whitmore 
(1966) and rare by Walker (1956). Though it is said to be 
occasionally cultivated in Malaita, during the survey it was 
only observed to bea rare tree of the forest which is found 
self-sown, though possibly tended. 


Uses: 


The yellow-orange endocarp of ripe Rakwan fruit is a very 
popular forest food in many areas of the Solomons (Western, 
Makira, Malaita and South Malaita). Unlike other fruits it is 
not very sweet, and its texture is slightly powdery and dry. 
Consequently, it is best described as a dry, filling food, rather 
than a succulent fruit. 


Rakwan is classed as a minor food because its fruits are not 
harvested routinely (except by children). If, however, a tree is 
encountered, then ripe fruits will often be taken. 


The timber is described as soft, light and of little use (Walker, 
1956) , and during the survey Rakwan was not recorded to have any 
other usage. In one region of Papua New Guinea, however, dried 
powdered seeds are mixed with lime and used to treat sores 
(Powell, 1976). 
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Fig.15. Parartocarpus venenosa: Rakwan: from live material sent 
from Malaita; A, young tree (15 yrs. - Botanical Gardens); 


B, branch bearing shoot, male flower & fruit - edible 
(x0.53): €, seed (x0.53). 
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Archidendron sp. (BSIP 14598) Mimosaceae (Leguminosae) 
No Kwara'ae Name 
Ayiwo - Nyia Nwadolou 


A rare small-medium tree. The fruit are fleshy, orange pods, 
8-12cm long, with 6-8 black oval seeds. Though during the survey 
'Nyia Nwadolou' was only encountered in the Reef Islands, this 
does not imply that it does not grow elsewhere in the Solomons. 


Uses: 


Originally 'Nyia Nwadolou' grew wild and plentifully on the Reef 
Islands and, until fairly recently, it was felled for house 
construction because the heavy timber is reputed to be of 
similar, good quality to that of Fata (Vitex cofassus). Now that 
much of the naturally afforested areas of the Reefs have been 
cleared, due to the need of the increasing population for land 
for cultivation, this tree has become rare and is no longer used 
for construction purposes. 


An interesting feature of this plant is that it has edible fruit 
and is one of the minor traditional foods of the Reefs. Only the 
ripe, yellow fruits are eaten, and they can be baked, though are 
usually eaten raw. When raw they taste bland, watery and 
sometimes slightly bitter. Roasting is reported to improve the 
flavour, and in stews/soups they are said to be similar to egg- 
plant (Solanum melongena). With the current revival of interest 
in the traditional agriculture of the area, some people have 
become aware of just how close the community is to completely 
losing some of these plants, and there is now an effort to 
preserve such trees for the future. 


Even if 'Nyia Nuadolou' trees were not appreciated for their 
fruits, it is unlikely that they would disappear completely from 
the Reef Islands, simply because they are still used for some 
custom medicines. Though the details of the medicines remain 
unrecorded, evidence of their current use was visible on the tree 
that was sampled for the survey. An area was scraped clean of 
bark, which is characteristic of a cambium medicine preparation. 
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Fig.16. Archidendron sp.: (BSIP 14598): reconstruction from DCRS 
536 (all @ x0.75); A, stem with leaf; B, Inflorescence with 
opened and unopened flowers; C, branch bearing fruit 
(longitudinal section) - edible. 
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4.3 Nuts 


Nut trees have played an important role in the social history of 
many peoples of the Solomons. Western Province is one such 
area. In past times in Kusage, North New Georgia, the community 
was based inland where family groups cultivated taro on irrigated 
terraces in the mountainous interior. Though danger of attack 
from tribal raiding parties prevented permanent settlement on the 
coast, nevertheless people would vacate their mountain dwellings 
and venture to the coast and lowlands for several months in a 
year in order to harvest the Ngali nut (Canarium species). 


Similarly in Rennell, the kernel of the 'Gemugi' nut (Haplolobus 

spp.) was a food of such importance in Rennellese custom, that to 
damage oor harvest another’ person's '‘'Gemugi' tree without 
permission was, and still is, such a serious offence that it 
necessitates some kind of compensation repayment. Such is the 
usage made of this tree on Rennell, that the 'Gemugi' nut has 
been classified as a staple food (Section 4.1). This further 
demonstrates the difficulties of classifying a plant of the 
Solomons to one particular usage, since elsewhere in Solomons the 
nut of Mala Adoa is not regarded as edible, but instead the 
timber provides an excellent firewood. 


In general, more investigative work could be made about the nut 
trees of the Solomon Islands with a view to exploiting their 
potential, either as an export commodity for confectionery and/or 
oils, or to meet local food demands. This refers particularly to 
Canarium species, Terminalia catappa, JT.kaernbachii, and some 
Barringtonia species, all of which are considered in the 
following text. The remainder of this sub-section provides a 
brief account of some of the other indigenous nut trees, and 
plants with 'nut-like' edible seeds. 


Barringtonia spp. (edible species) Barringtoniaceae 
Common Name = Cut Nut 

Kwara'ae = Fala/Hala/Aikenu Varisi - Vele 

Ayiwo - Nyia/Nuwa/Falanganoa To'oabaita - Kenu 


Vaiakau - Tuhala (Vau) 
Maringe - Fala 
Roviana - Tinge Manavasa/Tamalivi 
Marovo - Oneve/Tinge Santa Ana - Fara (Ngata/Gii) 
Kusage - Kinu (Huala) Kahua - Hara (Mora)/Mara Gii ? 


All edible Barringtonia species (cut-nut) are small erect fast 


growing trees, that are usually cultivated in and around 
villages for their long pendant clusters of edible nuts. Cut-nut 
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Barringtonia edulis: Fala/Aikenu: Cut Nut: from tree at 
Rove (police housing area); A, tree; B, flowering’ shoot 
(approx. x*0.12); C. flower (x0.5); D, portion of string of 
fruit (x0.5); E, longitudinal section of ripe fruit - 
edible kernel (x0.5). 
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are an attractive feature of most Solomon Island villages, 
because they possess a tidy but interesting habit and bear long 
pendant brilliantly-coloured flower spikes (sometimes known as 
flower 'candles'). 


There are several indigenous species which through cultivation 
and selection have developed many cultivars of varying fruit 
shape, size and colour. Tree height and leaf size and shape, are 
also key cultivar characteristics. The taxonomy of cut-nut is 
difficult because there is large inter-species variation and 
cultivar selection by man. Therefore only a brief account of the 
important cut-nut species in Solomon Islands is given and the 
reader is referred to Payens (1967) for detailed taxonomic 
information. 


B.edulis Seem (Syn.B.magnifica Laut.) 
+ B.procera (Miers) Kunth 


Common village fruit trees with large leaves (30-50cm long), 
long, densely-packed flower spikes and short, horizontally- 
held swollen fruit. The fruits are short, stout, and have a 
large kernel in relation to the length of the seed. The 
leaves are large, undulate, acute-tipped, and oblanceolate 
in shape. There are several cultivars that differ in fruit 
skin colour, from green through to purple. 


B.novae-hiberniae Ltb. 


A village fruit tree with small leaves (length 15-20cm), 
long, sparsely-packed flower spikes, and green or purple 
drooping elongated fruits. 


B.neidenzuana (Schum.) Kunth 
(+/Syn.B.araiorhachis Merr. & Perry) 


An occasional tree and not encountered in the Dodo Creek 
Ethnobotanical Survey. 


Barringtonia species - DCRS 492 


Of similar habit to the above cut-nut species, but 
distinguishable by its red or green, small, commonly crooked 
or dimpled fruits. Upon opening the fruits, a fibrous rather 
than a woody kernel casing is revealed, containing a long 
Slender kernel, approximately 4cm long and 1cm diameter. 
The leaves are smaller than most of the other cut-nut 
species, but similar in size to those of B.novae-hiberniae. 


Though B.edulis and B.procera are not synonomous, the distinction 
between the two species is only very slight. In brief, B.edulis 
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Barringtonia spp.: Fala/Aikenu: Cut Nut: fruit, longitudinal 
sections from different species (whole Fig. 17D, @ x0.75); 


A+B, leaf & fruit of B.novae-hiberniae from plant near 
Lungga bridge C, soft-shelled Cut Nut (DCRS 492), from live 
material (Santa Ana); D+E4+F, Cut Nut from Reef Islands. 
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has pedicelled* flowers and when ripe the fruit skin colour is 
green, whereas B.procera has semi-sessile* flowers and the skin 
colour of ripe fruits is purple (Payens, 1967). B.edulis is 
quoted, by Whitmore (1966), as being the edible cut-nut that is 
most commonly cultivated throughout Solomon Islands. Yen (1974), 
identified B.procera to be the common species of cut-nut found in 
Santa Cruz, stating that it was also planted throughout the 
Solomons as a village tree. There are, in fact, very many 
cultivars of cut-nut in Temotu, some of which are high yielding 
dwarf varieties. It is most probable that both species are 
present in the Solomons, but that B.procera is the more common 
species in Temotu Province. 


There is less confusion concerning the smaller leafed, less 
fecund and generally less commonly planted cut-nut that has thin 
elongated fruits. It is almost certainly B.novae-hiberniae, and 

its nut is equally as palatable as those of the other 
Barringtonia species. About half the stands of cultivated cut- 
nut in Makira are thought to be of this species (Yen, 1974). 


Uses 


As the common name suggests, this highly valued tree has a nut 
which can only be obtained by cutting its fruit longitudinally 
into two equal halves (see Fig.17). One exception to this is a 
Barringtonia species (DCRS 492), the fruit of which can be broken 
open with one's teeth, because the kernel is encased in a fibrous 
rather than a woody shell (see Fig.18-C). Specimen DCRS 492 was 
collected in Santa Ana and is known to be a popular cut-nut in 
Western Province also. 


Only in the Reefs was cut-nut recorded as being cooked. It was 
sometimes baked, usually as a pre-requisite to being dried ffor 
Storage, although occasionally to provide a supplement to a meal. 
Some older people are unable to eat raw cut-nut because it is 
hard. Baked cut-nut is soft and palatable, though it does have a 
very oily consistency. 


Unfortunately, there are no known references to yield. The 
impression obtained in Solomons is that cut-nut is a_ very 
productive tree that comes into bearing only three years after 
planting, and provides a major supplementary food that is 
nutritionally valuable. Once again it is in the Reef Islands, 
where arboriculture is a tradition, that the potential of cut-nut 
is most exploited. The development of 'permanent tree based 
agriculture systems' necessitates a means of being able to climb 

large food producing trees. Local experience has shown that cut- 
nut can be planted one metre from the base of some large trees 


* pedicel = a flower stalk; and sessile = without a stalk 


65 


and will grow well. The lean, straight bole and step-wise 
horizontal branching then provide a ladder into the lower 
branches of the large trees. The shade tolerance and erect 
stature facilitate its function as such a ‘companion tree’. 


The timber is not strong and is only really suitable for quick 
burning firewood. It is however, used to make paddles in the Reef. 
Islands. | 


The bark has numerous medicinal uses. In Isabel an ailment of 
the stomach, which leads to swelling, pain and death and known 
as the 'Turtle disease', is treated with a preparation made from 
the cambium of a certain cut-nut variety, while short wind is 
treated with a different variety. In the Reefs a similar cambium 
preparation is used for gonorrhea and a medicine containing both 
bark from a Ficus species and cut-nut is used to treat a 
'hepatitis-like' condition. 


Canarium indicum L. Burseraceae 
Common name = Galip Nut 
Kwara'ae = Ngali Kusage/Simbo - Ngari 


Varisi - Ngari 
Ayiwo - Nyia Nyinge 
Vaiakau - Voi'a Guadalcanal - Sela 
Graciosa Bay - Nolepo 

To'oabaita - Ngali 
Roviana - Okete 
Marovo - Ngoeta Santa Ana - Angari 


A common, planted, first storey tree that rarely exeeds 30m in 
height, and which is found in lowland rainforest and gardens on 
low hills. It has high, equal buttresses which are planklike and 
occasionally thick. A key characteristic for identification is 
the large, persistent, undulate stipules (see illustration). 


The nuts of Ngali trees in Temotu Province, reputed throughout 
the Solomons as being larger than those found elsewhere, belong 
to another species, C.harveyi var. novae hebridiense. During the 
Survey, ripe fruit measuring 6-8cm in length were collected from 
a Ngali tree on Santa Cruz (c.f. 5cm = average length in Malaita, 
Guadalcanal, Western; Evans Pers. Comm.). 


Because of the potential of Ngali nut as a possible high value 
export crop for confectionery or oil extraction, further 
research into the taxonomy, husbandry, and marketing of Ngali nut 
trees in the Solomons is already in progress. 
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Uses 


Throughout Solomon Islands the Ngali Tree is highly prized for 
its edible nuts, and its widespread distribution reflects its 
past economic importance. Indeed, many Ngali trees found in 
forests far from present habitation are most probably the result 
of ancient plantings, at a time when inland settlements were more 
numerous. Ngali nuts then represented a major component of the 
diet of the population. 


Commonly fallen Ngali fruits are hammered open at the site of the 
tree, and the nuts are eaten raw. In many areas, however, nuts 
are preserved intact in their shells by simply removing the 
fleshy mesocarp, and storing them on racks in the ceiling of the 
kitchen house (Makira, Malaita, Temotu and parts of Western 
Province). Additionally, nuts can be removed from their shell and 
skin, and be baked until dry - commonly in a stone oven. After 
cooking they can be kept in a sealed container for many months. 


Favourite foods for feasting are various coconut cream and 
taro, cassava or pana puddings, to which coarsely ground Ngali 
nuts are added. Just as common is the incorporation of Ngali in 
local-cabbage soups, oor layered 'lasagne-like' puddings. A 
regionally specific food is the megapode egg/ngali pudding of 
Simbo, Western Province. Ngali nut is an important seasonal 
supplement to the diet of many rural Solomon Islanders. 


Foreman (1971) and Walker (1962) have described the timber as 
suitable for light construction, interior finishing and 
mouldings. In the Reef Islands canoes and custom bowls are made 
from the timber, which is also said to be a good firewood. Should 
the wood of a fallen tree remain unused, then, after a_ period, 
edible insect larvae can be collected from the rotting logs. 


Medicinally the tree is important in an area of Western Province 
where a preparation is made from the bark for the treatment of 
chest pains. 


Canarium salomonense Burtt. spp. salomonense Burseraceae 
Kwara'ae = Adoa/Andoa 

Roviana - Tovinia To'oabaita - Afisu 

Marovo - Maria 

Kusage - Nemba Maringe - Khajogha 


Varisi - Solu 
Santa Ana - Gatoga 
Lengu - Arakao Kahua - Gatoga 


A very common big tree of the lowland, which, because it is often 
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Fig.20. Canarium salomonense: Adoa: from tree on Gold Ridge road; 
A, tree; B, shoot’ bearing cluster of fruit. ({x0.61); 


C, inflorescence (x0.61); D+E, opened nut casing (x0.75); 
F, kernel - edible (x0.75). 
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cultivated, is commonly found near gardens, villages, and in old 
secondary bush. Andoa has branched plant-like buttresses, and 
pinnate leaves, as do most other Canarium species. It. ts 
distinguished from Ngali by its slightly flatter, smaller nuts 
and kernel, and its lack of conspicuous stipules. There are 
numerous Andoa varieties, the nuts of which differ in appearance, 
ease of opening and flavour (Walker, 1956). 


Uses 


Adoa nuts are almost identical in taste and usage, to those of 
Ngali. Favourite preparations are Taro and Adoa nut puddings 
(Isabel). The nuts have a harder casing than those of the Ngali 
tree, and must be opened by striking on the side rather than on 
the apex. Adoa may be classified as the Canarium species of 
secondary importance to Ngali. Nevertheless, it is important 
enough to be frequently cultivated and harvested throughout much 
of Solomon Islands (Western Province, Malaita, Isabel). 


Except for slow burning firewood, the timber is not collected 
because it rots quickly (Malaita). In Eastern Isabel, gum was 
collected as a fuel to be made into traditional candles (see Mala 
Adoa - Haplolobus spp.). 


Terminalia catappa L. Combretaceae 
Common names = Sea Almond/Indian Almond/Alite (pidgin) 

Kwara'ae = Alita/Alite Rennell - Tangie 

Ayiwo - Nyia Nyingaa na Demo Kwaio - Alita 

Vaiakau - Talie Sa'a - Alite 


To'oabaita - Alita 
Roviana - Tatalise 
Marovo - Talise/Piru Maringe - Naklise 
Kusage - Tatalise Bugotu - Talima 
Varisi - Talia Suka 

Santa Ana - Arite 
Lengu - Lenga Kahua - Arete/O0ko 


A very common, medium to big tree found along most rocky and 
Sandy coastlines. Alite is deciduous, losing the broad obovate 
leaves two or three times per year, at which times the whole 
crown becomes deep crimson and subsequently bare (Whitmore, 
1966). Generally, however, the canopy of an Alite tree possesses 
some of the characteristic ageing red leaves. Large Alite trees 
develop big, equal, occasionally branching buttresses and often 
have twisted leaning trunks. In the open, they appear to grow 
quite straight, and young trees show typically horizontal, tiered 
branching. 
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Fig.21. Terminalia cattapa: Alita: Sea Almond: from tree at 
Botani~ ' Gardens; A, tree (see typical young tree on 
Paige ds B, shoot bearing fruit (x0.75); C, flowering shoot 
(x0.75); D, fruit - edible kernel (x0.75). 
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Uses 


Alite was recorded primarily for the edible kernel, which tastes 
and looks like almond. 


Using a stone to hammer open the very hard nut in order to 
extract the kernel is an acquired skill, but it is one that most 
children manage to learn quickly, in order to obtain one of their 
favourite foods. Kwara'ae sources say that unlike Ngali nut, 
Alite is not collected and mixed with cabbage or puddings. 
However, in Santa Ana the nut is commonly wrapped in a_ young 
Alite shoot, and then eaten raw. 


Only in the Reefs, where a large 'nut' variety of Alite is 
cultivated, was the collection and storage of this food recorded. 
Nuts are removed from their shell but the skin remains. They are 
then dried on 'Nambo' (Breadfruit) drying racks which gives the 
nut a smoky but pleasant taste. Dried nuts can be kept in 
sealed containers for up to a year. Occasionally, they are 
transported to Honiara market, where they realize a very high 
price. 


With the revival of "sustainable" agricultural systems in the 
Reef Islands, there is a need for research into the productivity 
and marketing of these large Alite nuts, with a view to providing 
another source of cash for the rural economy. To market Alite 
outside the Solomons will be difficult, unless certain post- 
harvest problems are resolved. These are: avoidance of an 
excessively smoky taste, and removal of the fleshy nut = sac 
without breaking the delicate convoluted cotyledons. 


Alite timber was not recorded as being used for construction 
anywhere in the Solomons, probably because its logs are often 
twisted. The wood, however, is hard and moderately light 
(Walker, 1962), and is of some value for furniture, house and 
boat building (Foreman, 1971). In the Reefs it was noted as 
being used for canoes and bowls. 


Alite leaf is one of the ingredients in a black dye mixture of 
Western Province, where it is also used in the treatment of 
coughs and toothache. The same medicinal practice was recorded 
in East Isabel and Santa Ana, although not for toothache in the 
latter place. In the Reef Islands new cuts and abrasions were 
treated with leaf extract. 
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Terminalia kaernbachii: Alita Fasia: from tree at 
Botanical Gardens; A, tree - Note - has very horizontal 
branching (possibly not shown); B, flowering shoot also 
bearing a fruit (x0.75); C, entire leaf (x0.75); 0D, cross 
section of kernel showing the convoluted cotyledons - 
edible (x0.75); E, fruit in longitudinal section (x0.75). 
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Terminalia kaernbachii Warb. Combretaceae 


(Syn. = 1.Okari C.T.White) 


Kwara'ae = Alita Fasia (meaning cultivated Alita. Walker (1962) 
recorded it as 'Malalite' which means 'like Alite'.) 


Ayiwo - Nyiga Rennell - Ghaghimanga 
Roviana - Tatalise/Hogolo To'oabaita - Alita Fasia 
Marovo - Talise/Manavasa 

Varisi - Talia Lavata Maringe - Naklise 


A first storey tree resembling Alite. However, it is not as 
large, and not recorded as having buttresses. One can be seen 
Standing directly behind the Honiara Herbarium. 


This tree was found in secondary growth on the border of a 
garden, as it was by Walker (1962). Whitmore (1966) describes it 
as a rare Terminalia species which needs further study. 


Uses 


The fruit and nuts of this tree are twice the size of those of 
Alite, though they are similar in almost every other respect. 
The tree is interesting from the agricultural view point, in that 
it may be of similar economic potential to Ngali (C.indicum). 
Analysis in Australia, by the Commonwealth Scientific and 
Industrial Research Organisation (CSIRO) before 1956, found that 
the nuts contain 12.5% protein and 70-71% of a then highly 
regarded, quality fat (Massal and Barrau, 1956). 


The problems envisaged in the commercial exploitation of Alita 
Fasia, are low yields and the difficult extraction of the kernel 
from its very tough casing. It was said that the nuts could only 
be opened by cutting them precisely in half, similar to opening a 
cut nut, which would spoil the nut for market. 


Finschia waterhousiana Burtt Proteaceae 
+/Syn. F.chloroxantha Diels./ 
Syn. F.densiflora C.T.White/Grevillea densiflora C.T.White) 


Kwara'ae = Akama Nginia - Pani 
Ayiwo - Nyia neo Sa'a - Hakama 
Marovo - Lenge Maringe - Glama 
Varisi - Quruqasa Kahua - Akama 


A common, medium-sized, first storey tree, found in most types of 
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Fig.23. Finschia waterhousiana: Akama: from plant at Mt. Austen; 
A, tree showing stilt roots; B, flowering shoot (x0.75); 
C, fruit cluster - edible kernel (x0.75). 
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lowland rain forest. When in flower it can be recognised by the 
striking, bright orange, long, thin, drooping inflorescence. An 
interesting feature of Akama is that it has equal, branched 
buttresses, which have been recorded by Walker (1956) as 
"supporting the trunk off the ground". Stilt roots can be seen 
on most mature Akama trees. 


Uses 


The pleasantly flavoured kernels are a popular food in most 
areas where Akama is known to grow (Santa Ana, Isabel, Malaita). 
One known exception is a village in Makira near Wainoni, where 
Akama is a 'Tabu' tree, and there is a belief that if the seeds 
are eaten, or the wood burned, then one's taro crop will 
Tail. 


Akama has an attractive red-brown wood that is strong and is 
used locally for furniture (Western), wooden drums (Makira) and 
house beams and timber (Santa Ana). Commercially, the timber is 
Suitable for mouldings and interior finishings. However, Foreman 
(1971) recommended that the tree be reserved from logging in 
Bouganville, because it very rarely reached any great size, and, 
more importantly, it was valuable locally as a fruit tree. 


In an area of East Isabel, the knowledge still remains of how 
sores and skin ulcers were treated with Akama leaf dressings. 
The advent of modern medicines in that area, however, has made 
this particular custon medicine obsolete. 


Omphalea queenslandiae F.M.Bail Euphorbiaceae 
Kwara’ae = Kwalo Falake 


An uncommon, large woody climber that develops a stem of up to 10 
cm diameter at the base and is able to extend into the canopy of 
many first storey trees. When growing in its natural habitat 
Kwalo Falake bears fruit of up to five centimetres in diameter, 
each containing three flattened-sphere shaped seeds within a 
fleshy endocarp. The fruit surface is smooth and yellow when 
ripe, and the seed endosperm is encased within a thin undulating 
wooden shell. The flowers of Kwalo Falake are white, small and 
subtended by a conspicious slender linear bract. The most 
notable feature of this plant is the pair of small lobes (2mm. 
diameter) located on either side of the distal end of each 
petiole. 


A solitary Kwalo Falake plant can be found in the botanical 
gardens in Honiara. The vine, trained in a circle upon itself, 
has attained a significant length and is estimated to be well 
over ten years old. It flowers regularly, but does not develop 
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Fig.24. 


Omphalea queenslandiae: Kwalo Falake: from plants at 
Tetupa + Botanical Gardens; A, Climbing plant, from verbal 


report; B, shoot with inflorescence (x0.75);C, leaf from 
young plant (x0.75); D, seed in longitudinal section - 
edible kernel (x0.75); E, seed from side (x0.75); 


fruit. Either Kwalo Falake is dioecious and this is the male 
plant, or it is unable to self pollinate and there are no other 
pollen sources close by. Alternatively, this plant may not have 
reached its mature size, or else it requires to develop its 
natural form and extend into a tree canopy, where presumably it 
also receives some shade. 


Uses 


The seed is edible without any preparation or cooking, and is a 
popular food, especially among children. Its taste is similar to 
that of cut-nut. Kwalo Falake was found growing in a Guadalcanal 
village, where it had been planted both for its edible seeds and 
its medicinal properties. | Stem and bark are crushed and used as 
a laxative, and the 'white mouth' condition, that occurs in 
babies, also has a treatment prepared from this plant. 


Gnetum latifolium Bl. | Gnetaceae 
Kwara'ae = Kwalo Uku/(Fai) Uku 
Rennell - Boitu/Banga Itu 
Ayiwo - Nyilea Nwali 

Vaiakau - Fau Kahua - Waro Kuku 


A common large woody climber of lowland forest. Because the 
vine/stem can be as "thick as a man's leg" and is not prone to 
breaking under tension, it is commonly used by tree climbers 
as a living rope (Malaita). The Kwara'ae name 'Uku', describes 
the regular knots in the vine, particularly in the thinner vines, 
'branches', and twigs. On Bellona it is a rare plant, and, though 
regarded as useful, it is never planted and is always left uncut 
(Christiansen, 1975). 


Uses: 


From some accounts, the usage of Kwalo Uku is similar to that of 
the closely related tree Dae (G.costatum/G.gnemon - see Section 
4.4) in that the seed, young foliage, flowers and fruit are 
edible (Malaita, Reefs). 


Generally, however, the leaves are not eaten, but the cooked 
seeds of the ripe swollen yellow-red fruits are a popular 
occasional food. The opinion of a Malaitan assistant to the 
Survey was that roasted Kwalo Uka seeds taste like cooked taro. 
In Rennell and Bellona, however, they are regarded as comparable 
to the highly valued 'Gemugi' seeds (Mala Adoa - Haplolobus spp.) 
and the plants therefore carry a similar high value in the local 
custom. A point of note, is that when roasting Kwalo Uku fruit in 
an open fire, care must be taken with the fleshy skin, because it 
Can cause irritation and itchiness (Malaita). 
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A second important use of this plant is for cordage. Once again, 
like that of Dae, the bark is fibrous and can be processed to 
make fishing line and nets, baskets, tyings on spears, carvings, 
and nets for trapping pigeons (Malaita, Rennell). 


Finally, in North Malaita, short lengths of medium sized wooden 
Kwalo Uku vine are reported to be excellent drum sticks, because 
they do not shatter easily. 


Pandanus aff. compressus Martelli Pandanaceae 
Common Name = Screw Pine 


Kwara'ae = (Fi'i) Fa'u Da'i 
Lengu - Kaufadai 
Ayiwo - Nyiu Nailo 
Vaiakau - Fao To'oabaita - Kaufa Tolo 
Graciosa - Nonivo 
Maringe - Vahara 


Marovo - Lou Lou Bugotu - Vaha 
Roviana - Poroporo 
Varisi - Tobi Santa Ana - Faudai/Tone 


The identity of this coastal Pandanus species is uncertain. It 
was collected in the Reef Islands where it is stated that there 
are five to ten cultivated 'varieties'. The propagation is 
vegetative, by means of large apical cuttings, and so the term 
'varieties' may be erroneous, because the different plant ‘types! . 
could be a single clone - hence the vague count of five to ten 
different 'types'. 


The most noticeable feature of this Pandanus is its. large, 
roughly spherical, heavy fruit of approximately 30cm diameter. 
The fruits contain around fifty fibrous segments, each with a 
'nut-like', edible seed near the base. Other features of note are 
the leaf size, the shape, and thorns. Compared to other Pandanus 
species the leaves are relatively broad (20cm), medium-long (2m) 
and bear numerous sharp tines at and near the apex (see Craft - 
Fi'i Fafanda & Fi'i Fau Tolo). 


The survey specimens collected in Malaita, and subsequently in 
the Reef Islands, are tentatively identified as P.aff.compressus 
because of the close resemblance to an authenticated Forest 
Herbarium specimen. However, Yen (1971) identified the commonly 
cultivated form of edible Pandanus on Santa Cruz as P.dubius 
Spreng. He also reported that it is found serving the same 
function (i.e. for food and the manufacture of mats and 
'umbrellas') from Makira to Kolombangara. 


Elsewhere in the Pacific, Pandanus are food plants of some 
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Panaganus aff. compressus: (Fi'i) Fa'u Da'i: Screw Pine: 
from live material (Tenaru Field Experiment Station & Reef 
Islands); A, plant (height 3m); B, fruit segments’ from 
above (x0.75); C, fruit segment in longitudinal section - 
ees kernel (x0.75); D, leaf tip showing recurved tines 
CxO. 75) 
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importance. However, their usage and the species concerned are 
different. According to Massal and Barrau (1956), the Pandanus 
of importance in most Pacific atolls is P.tectorius Sol. ex Park. 
(or a closely related species) and the part used is the fleshy 
base of the keys (segments) of the fruit, from which cakes, 
puddings, pancakes, flour and a drink can be made, all usually 
flavoured or combined with coconut. Conversely, in the Highlands 
of Papua New Guinea, where high altitude limits the flora, the 
role of the indigeneous Pandanus species, P.julianettii Martius 
and P.brosimos Merr. & Perry, is comparable to that of coconut in 
coastal areas, the seeds of these species being large, edible, 
and very rich in oil (Barrau, 1958). 


Uses: 


A multi-purpose plant of importance to some island communities. 
In the Reefs, Fa'u Da'i is said to be cultivated for its edible 
seed which is described by Yen (1971) as "tasting somewhat like 
almond". Pandanus species are reported to be high in carotene 
(Massal & Barrau 1956), and in Vitamin 'C' (Trewren, Pers. 
Comm. ). In the parts of Solomons where Fa'u Da'i is eaten, its 
value is that of an occasional dietary supplement. 


The seeds are ready to eat when the outer surface of the large 
spherical fruit loses its mat-white appearance and becomes shiny- 
green (Reefs). Upon ripening further, the fruit segments of some 
'varieties', including a variegated 'variety', eventually 
separate from the core of the fruit. At this stage the soft 
tissue at the proximal end of the segments is also sweet, can be 
chewed, and is very nutritious. 


Fa'u. Da'i is also important for the leaves, which like those of 
other Pandanus species, are used for weaving handicrafts - e.g. 
mat, purse, and fan making. Of the indigenous Pandanus species, 
Fa'u. Da'i is probably the most frequently used for sealing stone 
ovens, simply because its leaves are the broadest. The leaves 
have a thick waxy cuticle and do not impart a strong leaf odour 
when heated. Therefore they are also popular for individual 
parcelling of fish for roasting and baking (Reefs). 


The prolific and long stilt roots of mature plants are fibrous 
and can be processed to make a strong rope, suitable for pig 
tethers and canoe lashings. The roots are soaked in the sea to 
soften and rot away the non-fibrous component, before being sun- 
dried, split into strands and spun into rope. 


Fresh roots are also split longitudinally, into thin straight 
battens, from which drying racks for the slow forced (fire) 
drying of baked and chopped breadfruit (Nambo) are traditionally 
made - an exceedingly important usage in the Reef Islands. 
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4.4 Vegetables 


The diet of all communities in the Solomons traditionally 
includes a _ large number of leafy vegetables that are collected 
from a range of both cultivated and wild plant species. These 
foods are termed 'cabbage' in Solomons Pidgin and have a word of 
equivalent meaning in most Solomons vernacular languages. 
'Cabbages' constitute the majority of vegetable foods eaten in 
the country, and therefore the term 'cabbage' has been adopted in 
the text along with its Pidgin English meaning. Sources of such 
'cabbage' include ferns, climbers, shrubs, and trees, all of 
which are discussed in the text. 


It is important to realise that the diversity in usage of the 
various 'bush' and cultivated 'cabbages' in the Solomons, is far 
greater than the customary range in usage of leafy vegetables 
elsewhere. For example, certain 'cabbages' are specifically 
cooked with certain meats and vice-versa. The reason may concern 
customary 'tabus', though usually factors such as complimentary 
flavours, absorption of fats, and availability of the plant are 
involved. In Nifiloli (Temotu) a 'cabbage' was encountered, 
'Hue' (Vaiakau language = Kwalo Tabui, Merremia pacifica), that 
though very stringy in texture, has a non-stick or non-tearing 
characteristic and is therefore used to cover food (especially 
'puddings') within the sealing leaves of a 'stone oven'. 


Only very rarely are 'cabbages' or non-leafy vegetables cooked 
separately from the other foods of the meal. Often there is no 
meat or fish to compliment a meal, in which case _ 'cabbage' 
provides the 'relish' or major protein component. Previously, the 
'cabbage'/vegetable would either have been cooked in a stone oven 
or in 'green bamboo' (see Fi'i Ka'o - Nastus obtusus) along with 
the other foods of the meal. At present, however, it is very 
often boiled in a soup containing coconut. 


‘Chinese cabbage' has recently been introduced and is now one of 
the most successful exotic vegetable crops grown in the Solomons. 
Not only is it grown on a field scale on the Guadalcanal Plains 
to supply the capital Honiara, but also in corners of food 
gardens and villages throughout the islands. Apart from growing 
well, a reason for its success, and similarly the success of 
shallot (Allium cepa), is that these foods are also leafy 
vegetables, and are therefore acceptable to the tastes and 
culinary practices of the people. From the other’ successfully 
introduced vegetables, it would appear that the green vegetables, 
Snake bean (Vigna sesquipetalis), snake gourd (Trichosanthes 
Ccucumerina), cucumber (Cucumis sativus) and green pepper 
(Capsicum annuum) are also popular, probably for the same reason. 
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There are some traditional non-leafy or non-green vegetables. 
These include the immature inflorescences of Losi (Saccharum 
edule), plus the fruits of Mangrove (Bruguiera gymnorrhiza), Dae 
(Gnetum spp.), and Kwalo Afua (Cucurbita sp.), all of which are 
discussed in the following text. Lastly, mention should be made 
of the other introduced vegetables that are of importance within 
the Solomons - these are pumpkin (Cucurbita moschata), tomata 


(Lycopersicon lycopersicum), egg plant (Solanum melongena) and 
winged bean (Psophocharpus tetragonolobus). 


As mentioned, the various descriptions of the vegetable plants 
are presented as groups in order of ascending plant size. Only 
within the last group, tree cabbages, have the various plant 
accounts been listed in order of their apparent importance. 


Diplazium esculentum (Retz.) Sw. Athyriaceae 
Kwara'ae = Takuma Sisimia-W.Kwai/Takuma Liliafe-E.Kwai 


(Sisimia describes its small leaf and 'Lilafe' that 
the plant stands in places where water is known to 
run). 
Maringe - Gleilei 
Roviana - Pusa/Kosikosiri 


Marovo - Pusa/Pucha Lengu - Kasume 
Kusage - Pusa 
Varisi - Mula Santa Ana - Raramea 


A non-woody fern, except at the very base, usually attaining 
1-1.5 metres in height. However, if it is allowed to grow 
unpicked it can become two to three metres tall. D.esculentum is 
commonly found growing by riversides, and sometimes in wet areas 
of lowland valleys. It can be easily confused with Takuma 
Mambili, a larger, but closely related species (see next). 


Uses 


Takuma is the most commonly eaten fern in the Solomons. It 
normally grows wild, but is occasionally tended or even planted 
near to habitation. This fern represents an important source of 
income to a few families in the Honiara area, who gather it for 
Sale every day in the markets. Once picked it has a very short 
life before it withers, blackens and becomes inedible. When 
fresh, however, the non-fibrous stem and leaflets are a very 
popular vegetable which is usually boiled in soups, or fried or 
steamed in stone ovens. 


An alternative but very pleasant vegetable dish is prepared by 


placing the tender fern into boiling water for one to two 
minutes, i.e. until it turns bright green, but is still slightly 
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Diplazium esculentum: Takuma Sisima/T.Liliafe: from plant 


at edge of Lungga river. A, plant (height 1m); B, leaf 
(x0.75); C, leaflet from above (x1.5); D, portion of leaflet 


from below showing sori (x1.5). 
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Fig.28. Diplazium stipitipinnula: Takuma Mambili: from plant on 
Slopes of Mt. KrSten- A, plant (height 1.5m); B, leaf - tip 
portion (x0.75); C, portion of leaflet from above (x1.5); 
D, portion of leaflet from below showing sori (x1.5). 
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crisp. The vegetable is then strained and added to lightly salted 
coconut milk, along with finely chopped onion, tomato and a 
little lime juice. 


Diplazium stipitipinnula Holtt. Athyriaceae 


Kwara'ae = Takuma Mambili 

Lengu - Vuatete 
Varisi - Qolu 

Kwaio - Takuma/Raraa'a 
Rennell - Leoleo To'oabaita - Lame/Dada'ame 


This fern is very similar to D.esculentum (Takuma Liliafe 
/Sisimia), and is a possible source of confusion. The literal 
translation of 'Mambili' is "dirty eye". This was explained to 
mean that the developing fronds, when they first become visible, 
are covered in hairs and have a dirty blackish colour. 


Mambili is only found growing in ditches and in valley bottoms, 
and sometimes it actually grows on stream edges. 


Uses 


The leaves are collected as a vegetable, and traditionally 
prepared in the same way as D.esculentum. The stem is usually 
Slightly fibrous so is not eaten, and only stripped tender 
leaflets are cooked. They have a very similar taste to those of 
D.esculentum, but the fern is not sold in Honiara_ market, 
probably because it is not as common or productive and many 
plants would need to be harvested, in order to obtain a saleable 
bundle of Takuma Mambili leaves. In the villages away from 
Honiara, where time and plants may be plentiful, Takuma Mambili 
is a more commonly eaten vegetable. 


Diplazium proliferum (Lamk.) Kaulf. Athyriaceae 
Kwara'ae = Takuma Nginia - Banihelu 

Roviana - Nonogara To'oabaita - Lame/Dada'ame 
Marovo - Rosi 

Kusage - Jito Maringe - Natete 


An occasional or uncommon, large herbaceous fern attaining one 
to two metres in height and usually only found near streams, or 
in wet, cool places. This fern is easly distinguished from the 
previous two Takuma plants by its large crenate, alternately 
positioned leaves. Also, mature fronds commonly — show 
adventitious plantlets growing in their leaf axils. When the 
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Fig.29. Diplazium proliferum: Takuma: from DCRS 449; A, plant 


(height 2m); B, leaf - tip portion (x0.75); C, portion of 
leaflet from below showing sori (x0.75); D, single leaflet 
+ adventitious nodal plantlet from above (x0.5). 
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leaf ages and falls, these plantlets take root and grow into new 
Takuma plants. 


Uses 

Frond shoots, tender young fronds, and tender leaves are picked 
and cooked as a vegetable by the traditional methods of boiling 
and roasting. 

As with the other two Takuma ferns, this fern has a_ non-bitter, 
"cool" refreshing taste and only a slightly slimy texture. It 


is not eaten all that often, because it is not usually very 
abundant. 


Stenochlaena laurifolia Presl. Blechnaceae 
Kwara'ae = Kwalo Rara 


Graciosa Bay - Nivi Kakla 


Roviana - Rosi Kwaio - (Kwalo) Rara 
Marovo _ Rosi 

Kusage - Rosi Santa Ana - Aono 
Varisi - Ponolo Kahua - Aono 


A climbing fern, characterised by reddish immature fronds, and 
sori which develop along the edges of mature leaflets causing 
them to thicken and curl and to give the leaf a brown twig-like 
appearance. 


Kwalo Rara appears to have several types which range in frond 
size from 50cm to 150cm in length. 


Uses 


In some areas of Solomon Islands, the reddish immature fronds are 
harvested and, either cooked as a vegetable in soups, or cooked 
traditionally in bamboo or stone ovens (Western Province, 
Malaita, Makira, Guadalcanal, Papua New Guinea - Powell, 1976). 
This very tasty vegetable was collected in Kokete (Marovo 
Lagoon), where a small fronded Kwalo Rara was present. A first 
hand account was not obtained of the very large fronded Kwalo 
Rara being eaten. 


Almost everywhere in the Solomons, the roots of the vine are 


taken for the tyings in fence and house construction, except in 
Santa Cruz, where the plant is not regarded as being useful. 
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Fig.30. Stenochlaena laurifolia: Kwalo Rara: A, plant (frond length 
cm); B, leaf - tip portion (x0.49); C, sporing frond 
(¥O.75)« 
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Cyclosorus magnificus (Copel.) Ching Thelypteridaceae 
Kwara'ae = Fi'i Gwau-E.Kwai/Samo-W. Kwai 


Kwalo - Samo 
Varisi - Qoto To'oabaita - Thamo 


A medium sized, herbaceous, terrestrial, solitary fern, commonly 
found on clay soils, and in cool, shady areas. 


Uses 


Shoots and young leaves are edible. Their preparation is 
customarily in bamboo, but nowadays boiling is common. The taste 
is described as slightly sour in comparison with the similar, 
popular fern Takuma Lilafe/Sisimia (Diplazium esculentum). 


Knowledge and use of Fi'i Gwau is restricted to a few areas only. 
However, throughout much of Central Malaita, it is an often 
collected food. Ina hill village East of Wainoni in Makira, it 
was not eaten, despite the people's extensive knowledge and use 
of bush cabbages. 


No medicinal uses were recorded for Fi'i Gwau. However, in Papua 
New Guinea, Cyclosarus sp. are used to treat fevers, including 
malaria, coughs, colds and sores. (Powell, 1976). It is most 
likely that these reports were of species other than 


C.magnificus. 


Dennstaedtia samoensis (Brack.) Moore Dennstaedi aceae 


Kwara'ae = Unu Unu 

Nginia - Boko 
Ayiwo - Nyipembo Nyia 

Kwaio - Korofio 
Varisi - Lolove To'oabaita - Kokosa 


A large terrestrial fern not having a central trunk or stem, but 
instead developing a spreading rhizomatous base which supports 
the growth of many free standing fronds, each growing up to three 
metres in length. Though herbaceous, frond stems do develop a 
Slightly ligneous exterior, as well as a red-brown colouration, 
at their base. 


The Kwara'ae recognise two types of Unu Unu which differ mainly 
in the degree of stem colouration - a "white" type with medium- 
pale green foliage and red brown stems, and a "green" type with 
richer foliage and dark brown stems. The stems of all Unu Unu 
have a rounded and a slightly angular side, the latter becoming 
the upper surface of the frond midrib. 
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Cyclosorus magnificus: Fi'i Gwau/Samo: from live material; 


A, plant (height 1.5m); B, leaf - tip portion (x0.75 


}3 
C, portion of leaflet from above (x1.5); D, portion of 
leaflet from below - showing sori (x1.5). 
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Fig.32. Dennstaedtia samoensis: Unu Unu: from plant at Gold Ridge; 
A, plant (height 3m); 8B, leaf - tip portion (x0.75); 
C, young shoot - edible (x0.75); D, leaflet from above 
(x1.5); E, leaflet from below showing sori (x1.5). 
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Young shoots have a tightly coiled apex and are pale green, 
except for the inner, angular face which is coated with 
brown/black hairs. 


Uses 


Unfurled shoots, and sometimes tender newly-opened young fronds, 
are collected and cooked as a vegetable in the same way as most 
other fern and leafy vegetables (South and Mainland Malaita). In 
some parts of Malaita Unu Unu is said to be of equal importance 
to the edible 'Takuma' ferns (Diplazium spp.; E.Kwai). 


Both the 'white' and 'green' Unu Unu types are edible, though the 
green 'type' is a little sour. Cooked Unu Unu is not slimy like 
some of the fern vegetables, but has a 'cool', 'fern' taste. 


Cyathera species Cyatheaceae 
Common Name = Tree Ferns 


There are five Cyathera species of tree fern known to the 
Kwara'ae, all of which have unique Kwara'ae names and which were 
recorded during the survey. 


The main distinguishing feature among these ferns is their 
overall height. Other important characteristics are their scales 
(hairiness), stem and scale colour, and presence or absence of 
spines/thorns. 


Though each fern has its own specific uses, the trunk of all the 
local Cyathea species consists of a durable, heavy outer wood and 
a pith core (see Section 6.1.1. - construction). Upended trunks 
of tree fern are very popular in gardens throughout the country 
as stands for orchids and other decorative epiphytes. 


C.brackenridgei Mett. Cyatheaceae 


Kwara'ae = Kwa'e Bulu 

To'oabaita - Kurakwa 
Roviana - Kugui 
Marovo - Reve Maringe - Tonghaha Smoni 
Kusage - Raive Bugotu - Tine 


As the Kwara'ae name describes, a dark coloured, almost black 
stemmed 'Kwa'e. It is the second smallest of the tree ferns 
although its height can be deceptive, appearing as tall as the 
large tree ferns, because the trunk is quite narrow in relation 


to Le length. The diameter is approximately 10-12cm, and length 
is 5-6m. 
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Fig.33. 


Cyathera vittata: 
Mt. Austen. A, plant (height 8m); B, leaf - tip 
(x0.75)3s €, stem 


Kwa'e (Bala): Tree Fern: from plant at 


portion 
apex - core edible (stem diam. approx. 
15cm); D, portion of leaflet from above (x1.5); E, portion 
of leaflet from below showing sori (x1.5). 
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Uses: 


Tender young leaves and newly opened fronds are collected and 
prepared as a green vegetable, similarly to other local 
'cabbages' (Guadalcanal, Weathercoast, Isabel). The taste is a 
little bitter and on the occasion it was eaten by the Author in 
Central Malaita, it was alittle fibrous. When cooked with 
coconut overnight in a stone oven, however, it is said to be non- 
bitter and very good. 


C.hornei (Baker) Copel. Cyatheaceae 
Kwara'ae = Dingo Dingo Roviana - Reve 


The smallest of the five tree ferns, identifiable not only by its 
size, but also by its reproductive habit since it has 
rhizomes/suckers that give rise to new plants, thus forming a 
small stand or cluster of Dingo Dingo ferns. 


Uses: 


In Roviana Lagoon the young foliage was recorded to be used as a 
'cabbage' in the same way as that of Kwa'e Bulu (see last). This 
usage was not recorded in any other area visited. However, in 
Kwai (Malaita) its stem was reported to be cut and employed as 
pegs for marking and holding horizontally placed logs in terraced 
taro gardens. Dingo Dingo is most probably an abundant plant in 
the bush near such taro gardens and chosen because the wood is 
durable and does not rapidly rot in the ground. 


C.vittata Copel. Cyatheaceae 
Kwara'ae = Kwa'e Bala-W.Kwai/Kwa'e-E.Kwai 


Roviana - Kuqui 
Marovo - Reve Maringe - Naknei/Tongnaha Sari 
Varisi - Zoku 
Santa Ana - Qaroto 
To'oabaita - Fali Tolo Kahua - Baroto 


The second largest of the five tree ferns described in this text, 
its thick trunk can eventually attain lengths of up to ten 
metres. Leaves can be 4.5m long with a petiole of around 45cm 
length, and with some 30 alternate pinnae of up to 90cm length. 
Each bears numerous pinnules. 


Kwa'e Bala literally means pale or light coloured Kwa'e, 
referring in particular to the prolific scales of the petiole 
base and the trunk apex, which have a_ light-brown, hairy 
appearance. 
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Uses: 


Kwa'e was noted in many areas of the Solomons (Guadalcanal, 
Malaita, Isabel, Western, Makira), where the core of the stem 
head including the immature frond shoots is often collected for 
food. Unlike other wild 'cabbage/vegetable' plants, Kwa'e Bala 
cannot be harvested without two or three months of planning. 
First, the growing apex, including the leaves must be cut off. 
After the regrowth of one or two leaves (2-3 months), the stem 
head (heart) is harvested by felling. The method of cooking, and 
the subsequent texture was stated as being similar to yam or 
sweet potato (West Kwai - Malaita) 


Young leaves are bitter and therefore not generally eaten. 
Hageulu, a hill village in Southern Isabel is the only location 
where the young leaves were reported to be eaten as 'cabbage'. 


In Graciosa Bay Kwa'e Bala is not reported as being eaten. 
Instead, it is used for house posts, split for walling battens, 
and/or sometimes children make balls from its pith core. 


Marsdenia aff.tenaciosina W. & A. Asclepiadaceae 
(and/or a Gymnema species) 


Kwara'ae (Unknown) 

Rennell - Ghape 
Ayiwo - Nubatula 
Tolo (Guadalcanal, Weathercoast) - Luluha 


A herbaceous forest climber that, when mature, develops a semi- 
woody vine base. During the survey it was seen growing in young 
secondary forest at four sites - Guadalcanal Weathercoast, 
Rennell, Santa Ana and the Reefs. It was also reported to grow 
in well developed forest, and to reach the uppermost tree canopy 
(Rennell, Reefs). 


On Rennell, Christiansen (1975) reports that there are two types, 
'Ghape ungi' with dark leaves, and 'Ghape unga' with reddish 
leaves. The vines are noted to have white sap and they are 
identified as Gynmena species - Asclepiadaceae. 


There are slight differences between the leaves of the Santa Ana, 
Reefs, and Rennell specimens. However, all possessed a similar 
habit, structure, white stem sap and usage, and all matched the 
Forest Herbarium specimen of M.tenaciosina. These specimens have 
therefore been grouped together as varieties of the one species, 
though the possibility cannot be discounted that there is more 
than one species, probably of the Gymnema genus. 
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Fig.34. Marsdenia aff. tenaciosina/Gymnema species: from DCRS 523 
(Reef islands); A, plant; B, portion of vine bearing fruit 
(x0.75); C, portion of vine with inflorescence (x0.75);D, 
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fruit cross-section to show thickness (x0.75). 
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Uses: 


Young leaves are a popular cooked vegetable. They are reported 

to be good with greasy foods such as stone oven-baked chicken or 
pig, because the leaf absorbs the fat. In particular, chickens 
ite traditionally stuffed with 'Nubatula' leaves prior to baking 
Reefs). 


A favourite preparation in Santa Ana is oven cooked, "mini- 
parcels" of rolled leaves, each containing grated coconut. On 
Rennell, it is reported to be an important and much _ liked 
component of the diet, especially during the "lean" season 
(Christiansen, 1975). 


The main problem associated with this plant is its harvest, 
because the young foliage is found high in the canopy of its 
Support tree. In the Reefs the practice is to fell the support 
tree in order to harvest the 'Nubatula' vine, and consequently 
only vines growing on small, unimportant trees are _ harvested. 
Though 'Nubatula' is not cultivated, it grows abundantly in cool, 
damp, shady areas of light secondary growth, where if noted, it 
is nurtured and trained to an appropriate support tree. 


Also in the Reefs, a second type of 'Nubatula' is reported that 
has slightly smaller inedible leaves. Its importance results 
from its vine, which unlike that of the edible leafed variety, is 
very fibrous and makes a suitable cordage for house construction. 


Cucurbita sp. (19929/MMT 78/DCRS 534) Cucurbitaceae 
Kwara'ae = Kwalo Afua Roviana - Daka 
Ayiwo - Teluopu To'oabaita - Fena Rade 


Vaiakau - Nupopu 

Graciosa Bay - Nekembe/Tabao Kao Maringe - Pepeu 
Menwi (= Pawpaw 
on a rope) Santa Ana - Afuafu 


A herbaceous climber that, as its Graciosa Bay name suggests, 
bears hanging fruit which resemble pawpaw. When ripe the fruits 
turn yellow, then. bright red, and become conspicuous in_ the 
canopy. They are fleshy throughout and are therefore unlikely to 
be Luffa aegyptiaca as was once thought. They contain flattened 
oval-shaped seeds, characteristic of the Cucurbitaceae. The vine 
is secured to its host tree by means of tendrils, anda_ stalk 
Supporting two tendrils occurs at each node, along with a single, 
large heart-shaped leaf (10 x 14 cm). 


Kwalo Afua is occasionally cultivated, both in the Reefs and in 
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Kwalo Afua 
interpretation from 
portion bearing an almost mature fruit (x0.75). 
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Cucurbita sp. 


Fig.35. 


100 


Santa Cruz. It used to occur wild in both places, but now 
cannot be found growing wild in the Reefs, probably because of 
the lack of rain forest. 


Teluopu, the Kwalo Afua of the Reef Islands, is said to have a 
slightly more rounded base than Nekembe - the Kwalo Afua found on 
Santa Cruz. Considering this, and that the Kwara'ae people 
spoken to do not eat the fruit, it is most likely that there are 
several varieties and/or species that are Kwalo Afua. 


Uses 


When in season, the ripe (red) and semi-ripe (yellowish) fruits 
are harvested and either baked or roasted, to provide a 
savoury/vegetable supplement to a starchy meal. All but the skin 
is edible, but the seeds have an oily consistency when cooked, 
and therefore it is said that this food must be eaten with a 
Starchy food, such as breadfruit, yam or sweet potato. 


Again, the main problem associated with this food is that the 
vine ascends to the full height of the tree canopy and therefore 
its fruits are often inaccessible, or simply not worth the effort 
of a difficult, possibly dangerous, climb. 


Saccharum edule Hassk. Poaceae (Graminae) 
PNG Common Name = Lowland Pitpit 


Kwara'ae = Losi 


Marovo - Bira 


Kusage - Grerei Maringe - Kua 
Varisi - Uzoro Bugotu - Kua 
Kwaio - Losi Santa Ana - Gari 
To'oabaita - Eo Kahua - Gari 


A tall cultivated grass which is closely related to Sugarcane 
(Saccharum officinarum), and which is indigenous to Papua New 
Guinea. 


It grows in many locations, but seems best adapted to low 
altitude, and valley bottoms, where it can form quite dense 
Stands sometimes attaining heights of four metres or more. 


Uses 


Losi is cultivated in food gardens in many areas of the Solomons 
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Fig.36. Saccharum edule: Losi Pitpit: from stand of plants at 
Panatina valley; A, plant; B, bundle of swollen tips ready 
for market (length 50cm); C, portion of stem with suckers 


(x0.75)3 D, opened stem tip showing semi-mature 
inflorescence - edible. 
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for its edible unopened flower at the cane tip (Malaita, 
Guadalcanal, Isabel, Makira). This vegetable is especially good 
to eat when roasted, or boiled in coconut milk, and it has a 
modest energy and fibre content. However, its protein content is 
not much greater than that of maize (Powell, 1976). 


Losi is propagated by stem cuttings 30-40cm long, each cutting 
having three to four nodes. The Papua New Guinea 'LikLik Buk' 
Development Manual (1986), recommends that three to four of these 
cuttings be planted in one hole, spaced 1.25-1.50m from the next, 
and with around half of each cutting buried in the soil. From 
planting to harvest is between six to nine months. 


Occasionally, bundles of unopened flower heads are brought into 
Honiara market, where they are a popular item, realizing a price 
of $2.00 per bundle of approximately 20 flower heads. 


Solanum verbascifolium L. Solanaceae 


Common Name = Wild Egg Plant 
Kwara'ae = Takafo Susu Ngwae/Katafo Susu Ngwae 
Rennell - Taungoko To'oabaita - Takafe 


A cultivated, slightly woody, semi-perennial, branching herb of 
1-1.5m height. The habit is somewhat similar to that of egg 
plant (S.melongena), to which it is clearly closely related. At 
first it was thought to be a variety or sub-species of egg plant, 
but later was found to have been previously collected in the 
Solomons and identified as S.verbascifolium. The most 
characteristic features of the plant are its almost spherical, 
bright yellow fruit (green when unripe), and large, soft 
tormetose (densely hairy) leaves. 


Uses: 


When yellow the fruit are edible. They are peeled and either 
cooked like egg-plant, or are simply eaten raw (Isabel, Makira, 
Western). In Isabel the fruit are cooked with taro to make a 
special food called "Fofolo" (Maringe Language). During the 
Survey this plant was also recorded on Rennell, where it is 
cultivated and has the local name "Taungoko". Christiansen 
(1975) recorded Taungoko in Bellona as a seed propagated crop and 
identified it as S.torvum Sw. In Bellona the plant has the same 
usage, except that 1t was reported to be a food especially given 
to sick people or pregnant women, and that the leaves are also 
eaten. 
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Fig.37. Solanum verbacifolium: Takafo Susu Ngwae: from live plant 
(Malaita); A, plant (height 1.5m); B, flowering leafy shoot 
(entire leaf in background is still comparatively small, 
x0.75); C, fruiting branch - edible (x0.75). 
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Bruguiera gymnorrhiza (L.) Lamk. Rhizophoraceae 
Common Name = Mangrove 


Kwara'ae = Ko'a Ania (meaning edible mangrove) 


To'oabaita - Koa Kini 
Roviana - Petu 
Marovo - Petu/Tango Maringe - Khoa 


Rennell - Tongo Santa Ana - Aongo 


Ko'a Ania is one of the largest trees of the Solomons Mangrove, 
growing up to 36m high and supporting a compact crown. It is 
often found forming pure stands and growing in stiff mud, rather 
than areas where the tide consistently floods the ground. Mature 
trees develop a long clear bole and rounded or plank-like 
buttresses, branching many times near the ground. Ko'a Ania also 
has knee-like pneumatophores* that are characteristic of the 
Bruguiera genus. Sometimes stilt roots may also be _ present 
(Percival & Womersley, 1975). 


Leaves are thick, brittle, ovate or oblong-elliptical, stipulate, 
and have a slender petiole of around 5cm length. The fruit, 
12-18cm long and 1.5-2.0cm wide, are spindle-shaped and 
longitudinally ridged with six or more prominent angles. They 
remain subtended by the almost unchanged flower calyx which is 
also usually shed intact with the fruit, when the latter are 
ripe. Flowers are not very prominent, because the green lobes of 
the calyx are larger than the petals within. 


In Solomon Islands three Bruguiera species have been recorded and 
in Papua New Guinea six (Percival & Womersley, 1975). The only 
Species of possible confusion is B.sexangula, which can be 
identified by a less dense arrangement of leaves along the twigs. 
Also the fruit are shorter as those of B.gymnorrhiza. 


Uses: 


When in season the fallen fruits can be found in Honiara Market 
in heaps of twenty or more, where they are sold as a_ vegetable 
which, according to many accounts, is becoming increasingly 
popular. Previously they were eaten in only a few areas, one of 
which was Malaita. 


* Pneumatophores = Special aerial roots produced by plants 
growing in water - their function is partly for the transmission 
of atmospheric air via an intracellular system of airspaces. 
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Preparation for eating is a lengthy process, because the fruits 
contain a tannin which must first be extracted, otherwise the 
food would be bitter and unpalatable. In Malaita, the fruits are 
grated, using a half shell of a large marine bivalve, washed, 
rinsed, and cooked in coconut cream for flavour. 


In Papua New Guinea the fruits of two other Bruguiera species, 
not B.gymnorrhiza, are reported as being edible, and the hard 
wood B.gymnorrhiza is used for axe-handles and digging sticks 
(Powell, 1976). Generally Ko'a Ania timber is not used for 
construction in the Solomons because it is too hard, heavy and 
large, although, in the Reefs and Graciosa Bay it was recorded as 
a timber for posts and rafters. Walker (1956) defines it as 
suitable for "piling, posts and heavy construction", but it is 
not considered durable in the open. More important than for 
construction is its use as a firewood, and it is especially 
suitable for copra drying (Western, Temotu; Walker, 1956). 


Medicinally the bark was reported as having two applications, 
firstly, as an abortive (Malaita) and, secondly, for the 
treatment of burns (Western). 


Hibiscus manihot L. Malvaceae 

(Syn. AbeImoschus manihot (L) Medik.) 

Common Names = Slippery Cabbage (Solomons)/Aibika (PNG pidgin) 
/Sunset Hibiscus (O'omen & Grubben, 1979) 


Kwara'ae = Baera 


Ayiwo - Nibi Lengu - Paura 
Graciosa Bay - Some/Lope 

To'oabaita - Baero/De'e 
Roviana - Neka 


Marovo - Ngache Maringe - Gnahi 
Varisi - Lema Bugotu - Nyahi 
Rennell - Kookona Santa Ana - Weko 


A very commonly cultivated shrub, usually seen in food gardens 
growing to around im height, though without pruning some 
varieties can grow larger (1.5m-2m). Leaves vary greatly in form 
between varieties, being 15cm-35cm long, and almost entire, to 
intricately lobed in shape (see Fig.40.). 


Uses: 
Slippery Cabbage is described by Barau (1958) as "truly the 


traditional vegetable for all Melanesia", and typical of 
subsistence agriculture of the region. Cultivated plants are 
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Fig.39. Hibiscus manihot: Ba'era: Slippery Cabbage: from plant at 
DCRS; A, plant (height 1.5m); B, stem with leaf (edible) & 
flower bud (x0.75); C, flower (x0.75). 
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Fig.40. Hibiscus manihot: Ba'era: Slippery Cabbage: A-H, leaves From 
eight different varieties displayed to show the diversity in 
leaf dissection & shape (approx. x0.22). 
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regularly picked of their young leaves, which are cooked in 
soups, stone-ovens, or fried. Though methods of cooking vary 
greatly, the majority of Slippery Cabbage dishes include coconut 
and/or fish. Nutritionally this 'cabbage' is valuable, because 
it has a high protein content of 5.5-5.7g/100g edible leaves 
(nearly double that of maize), in addition to high calcium, 
Vitamin A, and Vitamin C content. (Powell, 1976). 


Propagation is by apical stem cuttings from which a new plant can 
be ready for harvest in 2-3 months. Under good conditions, a 
healthy plant can produce for a further 1-2 years. The main 
problem affecting this crop is insect damage, a stem boring 
caterpillar (larvae of the moth, Earias vitella) being the most 
severe pest. Unfortunately, the only non-chemical control 
available to farmers is to regularly check and prune off the 
infected stems, which has a similar effect to that of the pest, 
in that shoots and edible foliage are destroyed. Several other 
caterpillars eat the leaves, and again, the only non-chemical 
control is removal by hand. A white scale insect can affect 
the stem giving it a fluffy appearance which is sometimes mis- 
identified as fungus. The scale insect (Pulvinaria psidii - White 
Louse scale) usually only affects aging plants, and the current 
recommendation is that these plants should be removed and burnt 
and new plantings made with completely clean cuttings. 


In Papua New Guinea a beetle Podagrica (Nisotra) basselae, is 
reported as the most common pest (Twohig, 1980). It appeared on 
Guadalcanal in the early 1980's and is spreading rapidly. 
Regrettably the arrival of Podagrica on Guadalcanal coincided 
with the deliberate introduction of a small weevil Elaedobius 
kamerounicus. Elaedobius does not attack any crops and is a 
beneficial insect, aS 1t pollinates oilpalms. However, it has 
been erroneously blamed by some farmers for the damage caused by 
Podagrica on Slippery Cabbage. 


Judging from the quantity of this cabbage sold in the Honiara 
markets, and its high incidence in food gardens throughout the 
Solomons, the significance of Slippery Cabbage as a health food 
and protein source should not be underestimated. More research on 
the control of its main insect pests is planned. 


While records from Papua New Guinea show that Slippery Cabbage 
medicines are used for rashes, constipation, colds/sorethroats, 
and some childbirth/fertility medicines (Powell, 1976), no 
medicinal uses have, as yet, been recorded in Solomon Islands. 


110 


Polyscias species Araliaceae 
Kwara'ae = Berobero/Bebero 


P.scutellaria (Burm.f.) Fosb. - a round leafed, medium sized 
Berobero found widely cultivated in Temotu Province. 


P.fruiticosa (L.) Harms - a feathery leafed, small Berobero 
found cultivated through much of Solomon Islands including 
Temotu Province. 


P.macgrillivrayi (Seem.) Harms 
+ Patt verticillata B.C.Stone 
also cultivated Berobero's. 


Ayiwo - Nyia Kalo 
Vaiakau - Paa To'oabaita - Bebenu 
Graciosa Bay - Denngi 

Maringe - Momotu 
Roviana - Tatagala? 
Marovo - Kobikobi Santa Ana - Geke (Pero) 
Varisi - Taqala Kahua - Geke 


Berobero refers to a group of shrubs of the Polyscias genera. 
They are naturally erect thin shrubs of two to five metres tall, 
found growing in shady environments and having a green foliage. 
In cultivation, they usually have a totally different appearance, 
because they are invariably planted in the sun, where foliage 
becomes a pale green or yellow. Further, cultivated Berobero is 
almost always heavily pruned, and this causes erect branching 
and a thick bush-like form. When propagated vegetatively by 
cuttings, there is a high degree of foliage variation in both the 
amount of dissection and variegation (colour patterns) of the 
leaves. Even within a particular plant, there is variation, 
which is presumably caused by somatic mutation. 


Berobero can usually be recognized by its imparipinnate leaf 
arrangement, and branching umbelliferous apical inflorescence. 


Uses 


In all there are eight to ten types of Berobero that have edible 
leaves, but only a few are normally known or used in a particular 
area. 


The cultivation of P.scutellaria is so widespread in some parts 
of Temotu, that as a vegetable its importance possibly rivals 
that of ‘slippery cabbage' (Baera - Hibiscus manihot). It is 
planted in most gardens, often near houses, and occasionally is 
grown as a hedge. The young leaves are included in soups, and in 
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Fig.41. Polyscias scutellaria: Berobero: from hedgerow of house at 

.D.C. 3; A, young shoot with very small portion of 

inflorescence only (40.75 )5 B, terminal portion of 
inflorescence (x0.75). 
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Fig.42. Polyscias spp.: Berobero: variation in leaflet size & shape; 
A, flowering shoot & leaf of P.verticillata, from DCRS 31 
(x0.53); B, leaflet of P.aff.fruiticosa - Note - leaflets 


have very small sparse serrations on edge x0. 83) % 
C+D, leaflets of two other P.species (x0.53). 
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most stone oven cooking. It is said to be "married to clams", 
since clams are rarely eaten without it, and it is reputed to be 
a good cabbage to eat with greasy foods such as pig and turtle. 


P.fruiticosa is most commonly grown along the boundaries between 
houses, where with regular maintenance it can form a_ thick, 
attractive hedge. As with all Berobero, establishment by stem 
cuttings is easy. However, the main advantage of using this 
plant for a hedge is that it provides an abundant readily 
available source of cabbage. 


Opinions upon the palatability and importance of the various 
Berobero differ. Although the flavours and palatability do vary, 
edible Berobero generally has a pleasant mild 'curry' taste, and 
an odour described by Yen, (1974) as ‘strongly aromatic’. In 
some areas where other Beroberos' are eaten, P.fruiticosa is 
regarded as inedible and fit only for hedges. Similarly, in the 
Reefs where P.fruiticosa is eaten, there is a variegated small 
round leafed Berobero which is classified as only suitable for 
hedges. 


In Santa Ana, the cabbage is sometimes reserved for lactating 
women, who are given soups of Berobero cooked in coconut’ to 
improve their milk production. Besides being a cabbage, the 
leaves are sometimes attached to baskets and worn in the hair 
because of their refreshing scent (Malaita). 


Pseuderanthemum species Acanthaceae 


Kwara'ae = Rongronglua/Ofenga Ai/Ofenga Kwau/Ofenga Alomae 
+ Ofenga (General Kwara'ae Name) 


Ayiwo - Nyia Nyivale Maringe - Gure 
Vaiakau - Faele 
Graciosa - No Taeve Kwaio - Aidua 


To'oabaita - Ute 
Roviana - Burape/Burako 


Kusage - Gurape Santa Ana - Wasina/Gofere/ 
Osiosiga/Siki 
Rennell - Sungu Kahua - Wasina/Gofere 


The four Kwara'ae names given above are believed to refer to 
different varieties of P.whartonianum, though it is possible that 
some of the names refer to other similar Pseuderanthemum species, 
which, as yet, have not been identified. These common small 
shrubs range in height from 1.5-6.0m and are found growing in 
both coastal and inland areas. 
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Fig.43. Pseuderanthemum species: Rongronglua/Ofenga Ai: from plant 
near crown of Mt. Austen; A, plant (height 2m); B, branch 
with leaves (x0.75); C, inflorescence (x0.75). 
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Some of the herbarium specimens of Ofenga have been identified as 
Graptohyllum pictum which is closely related to Pseuderanthemum. 
However, all the references to the plant in the region and the 
majority of the herbarium Ofenga specimens indicate that these 
'cabbage' shrubs are in fact Pseuderanthemum species. 


Ofenga Ai literally means wild Ofenga of which there are many 
types. However, only one large leafed type is edible. 
Rongronglua also grows wild and is very similar to Ofenga Ai 
except that it has smaller leaves. Confusingly Rongronglua is 
called Ofenga Ai by some people. Both these edible-leaved wild 
Ofenga shrubs usually have green leaves, and are occasionally 
cultivated (Kwai). 


Ofenga Alomae and Ofenga Kwao are not persistent when abandoned 
to secondary bush, and so are only found under cultivation, 
usually within villages or gardens. Alomae means ‘with colour', 
which in the case of Ofenga Alomae describes its yellow or green 
leaves. Ofenga Kwao, 'white' Ofenga has very pale, usually 
yellow leaves. These two cultivated 'Ofenga' plants have spike- 
like clusters of white flowers, whereas the wild types usually 
have 'spikes' of red flowers. 


Many red, green and yellow variegated cultivars exist. These are 
grown in villages and holy or tabu places for their aesthetic 
appeal, or for their spiritual properties in local custom. 


Uses 


The young leaves and shoots of the above four types of Ofenga are 
collected for "cabbage". Cultivated pale leafed Ofenga plants 
have a Slightly sour taste when they are cooked as normal, but 
are reputed to be particularly good when prepared with fish or 
pig. The green leaved wild Ofenga types are quite sour, 
and so they are often boiled in water and strained, before being 
included in soups or other dishes. 


In the Reefs, though Ofenga are not eaten, they are classified as 
a valuable pig food. A red variety, that is grown for decoration 
throughout most of the Solomons, is also used in the Reefs to 
treat deep boils that do not develop a 'head'. The treatment 
involves rubbing a heated leaf over the infected area two to 
three times a day. 


Previous plant collectors in the Solomons reported that Ofenga 
leaf extract preparations are liberally consumed to treat 
diarrhoea and fever. Ofenga is probably included in numerous 
unrecorded custom medicines also. 
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Sauropus androgynus: Borneo Cabbage: from plant at Tenaru 
Field Experiment Station; A, plant; B, portion of branch 


(x0.75); C, branch with open flowers - Note - flowers droop 
under leaves (x0.75). 
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Sauropus androgynus Euphorbiaceae 
Common Name = Santa Cruz Cabbage/Borneo Cabbage 


No Kwara'ae Name 


A small cultivated tree or large shrub, that attains heights of 
two to four metres. It can be recognised by its alternate, ovate 
leaves, and small disc shaped, reddish flowers in the leaf axils. 


Sauropus is not indigenous to the Solomons, and is not found 
growing wild here. The common name suggests that it was probably 
brought in from Borneo. Indeed, the literature quotes it as 
being popular in India, Malaysia, and Indonesia (Oomen & 
Grubben, 1978). 


Uses 


Tender leaves, tops and flowers are easily stripped from the tree 
and can be cooked without any further preparation. Although not 
an indigenous species, Sauropus has been included because its 
cultivation is rapidly becoming more popular, especially in 
Temotu Province. It is a good example of a shrub or tree 
cabbage that with very little maintenance and no cost, can 
provide a nutritionally valuable supplement to a family's diet. 


Sauropus is easily propagated from cuttings. Elsewhere in the 
world, it is planted as hedges around house compounds and in food 
gardens. Harvest may begin as early as four months after 
planting, when the plant is around 60cm tall. Once established, 
the food source is always there. 


Pisonia grandis R.Br. Nyctaginaceae 
Kwara'ae = Rafarafa Rennell - Puka/Puka Bai 

Ayiwo - Nyia Nyime Bula Maringe - Niuli 

Vaickau - Puka Bugotu - Niuli 

To'oabaita - Thathava Santa Ana - Pani Marawa 


A small cultivated tree found on the coast, usually in villages, 
and commonly characterised by yellow leaves. There is only one 
fertile specimen in the Honiara herbarium, and during the present 
Survey, despite seeing numerous Rafarafa trees, none was found in 
flower. Since a fruit is required to clearly identify the 
species, it is possible that some of the Rafarafa trees found in 
the Solomons are in fact P.alba, avery similar edible Pisonia 
species. 
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Fig.45. Pisonia grandis: 


Rafarafa: A, tree from photograph (Nagolau, 
Isabel); B, Shoot, from DCRS 198 (x0.52); C, flowering 
shoot with small leaves, from Christiansen 163 (x0.75). 
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Villagers propagate this tree using cuttings, although its seeds 
are naturally fertile and bird-carried. Rafarafa is distributed 
widely throughout the tropical Pacific, because large sea birds 
which roost in its branches, accidentally carry its glutinous 
seeds on their feathers. The tree is often found growing wild on 
very remote islands, where these large birds take refuge from 
man, and unwittingly plant the Rafarafa seeds (St.John, 1951). 


Uses 


Rafarafa is planted near to dwellings in order to provide a 
readily available cabbage, which is reputed to be best with pig, 
chicken or any greasy meats. The large young leaves and shoots 
represent an important part of the diet in several coastal 
communities (Santa Ana, Eastern Isabel, and Outer Reefs). Some 
areas however, profess no knowledge of the tree. 


Compared with other cabbage trees, a large proportion of the 
foliage appears to be succulent and edible. The wood is very 
soft and has no known usage. 


Gnetum gnemon Gnetaceae 
Common Name = Jointfir (Oomen & Grubben, 1978) 
Reef Islands Pijin Name = King Tree 


Kwara'ae = Dae Fasia/Dae Malefo 


Ayiwo - Nyia Nwasoli Maringe - Suagafa 
Vaiakau - Houka Bugotu - Sa Naroka 
Roviana - Leqe/Lenge To'oabaita - Dae 
Marovo - Poke/Lenge 

Kusage - Lenge Santa Ana - Suga 
Varisi - Kekoso Kahua - Suga 


A common, small, long-lived tree, found in lowland forest, and 
occasionally, in certain areas, cultivated near or in gardens 
also. Dae does not develop buttresses. Nevertheless, the trunk 
is most recognisable with regular swollen rings around the girth, 
marking the position of old branches. 


A wild type of Dae can be found, and sometimes it is referred to 
as "Dae Kwasi", although more commonly it is simply called "Dae". 
This wild tree is thought to be G.costatum Schum., but without a 
positive identification from a herbarium botanist the possibility 
that it is simply a variety of G.gnemon cannot be discounted. 
Dae Kwasi differs from Dae Fasia in its general size, especially 
height and fruit width which are smaller. Regarding usage, the 
‘wild type' is identical to that of Dae Fasia except that yields 
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Gnetum gnemon: Dae (Fasia/Malefo): Jointfir: from tree at 


Mt.Austen. A, tree, from photograph - Santa Ana; 
B, fruiting branch - edible young leaves & fruit (x0.75); 
C, mature fruit - edible (x0.75); D, flowering branch - 


edible flower (x0.75). 
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are lower and it grows in less convenient places. Consequently 
Dae Kwasi is of lesser importance than cultivated Dae Fasia 
trees. 


Uses 


As tire Reef Islands Pijin name suggests, this tree has numerous 
uses. In fact, Dae Fasia is found in cultivation for its edible 
leaves and fruit on most large Melanesian islands, ranging from 
Papua New Guinea to Fiji (Massal & Barrau, 1956). The present 
survey showed that this also includes much of Solomon Islands. 
Young leaves are picked for soup, and young fruit can be eaten 
as a 'bean-type' vegetable - also good in soups. 


Mature fruits contain a single seed encased in a woody shell, all 
of which is coated with a thin fleshy exocarp. The fruit develop 
a red pericarp when ripe, and can be gathered for cooking either 
fresh from the tree, or fallen, from the ground. In the Reefs, 
ripe fruit are commonly baked whole, after which both the thin 
fleshy exocarp and seed are eaten. Whole baked fruit can be 
dried and stored for very long periods of time, but the seed does 
become very hard. Many Reef Islanders, especially the old, 
pound baked Dae Fasia seeds with nuts like Alita or cut-nut to 
make the Dae seeds palatable. 


One practice in the Reef Islands is to heap the ripe fallen Dae 
fruit, and cover them with dry breadfruit leaves which are then 
ignited. Once the fire has exhausted itself, the ashes are blown 
away and the seeds are ready to eat. 


Dae Fasia was recorded as a food source in Malaita, Guadalcanal, 
Isabel, Rennell, Makira, Western and Temotu Provinces. It was 
Suggested that in some instances it may be cultivated to provide 
cordage. Its bark is very fibrous, and is twisted to make fishing 
nets and line in Makira, Temotu, Isabel, and Malaita. In 1956, 
Walker recorded that Dae Fasia cordage for net making was 
Stronger, and lasted much longer, than best quality imported 
line. Despite the advent of cheap synthetic line, traditional 
net making is still practised in some areas (Isabel). 


Dae Fasia is a commonly cultivated tree in Santa Ana, its fruit 
being an important harvest, after the season for planting yams. 
Only in Santa Ana and the Reef Islands was the Dae trunk reported 
as being used for house beams. 


In Santa Ana, it was also reported that leaf sap ‘eye drops' can 
be used to cure 'white eye' if used before the condition becomes 
severe. 


As with several other trees previously described such as Alita 
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Fasia (Terminalia sp.), and breadfruit (Artocarpus altilis), Dae 
Fasia is one of the indigenous trees which has been suggested by 
Reef Islanders' to be incorporated into their improved tree-based 
sustainable agriculture system for area. It is traditionally 
important for food, and as a live support for the many 
indigenous, shade tolerant climbers, particularly yam and pana. 
The other assets of Dae are that it is itself shade tolerant, 
deep rooted and strong, so is not adversely affected by 
cyclones. It is postulated that, with appropriate spacing, Dae 
could be grown among other tree crops, where it would tap deep 
sources of nutrients, provide food, and support climbing root 
crops. 


Ficus copiosa Steud. Moraceae 
Common Name (Solomons) = Sandpaper cabbage 
Kwara'ae = Amau/Sakwari Lengu - Kamau 
Nginia - Kamau 
Ayiwo - Nyia Nwatu Kwaio - Amau/Amosi 
Vaiakau - Mokau To'oabaita - Thakwari 
Marovo - Pinopoto Maringe - Namau 
Kusage - Mimo Mamami Bugotu - Kamau 


Varisi - Kanava 
Santa Ana - Amosi 
Rennell - Mangako/Ghaapoli Manguu Kahua - Bakua 


An occasional small, lowland tree (Whitmore, 1966). This tree 
was found growing in many areas, including Central Malaita and 
Rennell. In some of the areas it was quite abundant. 


Uses: 


Of the several Ficus species that have edible leaves, Amau is 
probably the most commonly eaten. While only the young leaves 
and shoots are edible, if a tree is frequently picked, especially 
when young, it regenerates rapidly and develops a low, highly 
branched canopy. It is possible for such an Amau tree to produce 
a regular, sizeable crop of young leaves. Amau fruits are also 
edible, although their collection is usually rare. 


In the Solomons, no instance of deliberate Amau cultivation, was 
noted, although in Papua New Guinea its cultivation is known 
(Powell, 1976). Also in Papua New Guinea, digging clubs or sticks 
are made from its wood 


In the Solomons the only reference people made to its wood, was 
that it is suitable for yam or pana stakes, and that it is an 
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Fig.47. Ficus copiosa: Amau/Sakwari: Sandpaper cabbage: from tree 
at Botanical Gardens; A, tree; B, shoot with leaves 
(x0.75)3 €, leaf (x0.75); D, fruit on trunk (x0.75). 
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excellent, very slow burning firewood. It can keep a fire alive, 
albeit smouldering, from evening till daylight (Kwai). 


Amau foliage is cut for pig food in the Outer Reef Islands, where 
the bark is also stripped for temporary rope or lashings. 


Ficus wassa Roxb. Moraceae 
Common Name (Solomons) = Sandpaper cabbage 


Kwara'ae = Ngo'ongo'o Nginia - Huhula 
Graciosa Bay - Nonali Mato Kwaio - Amusi Kilikacha 
Roviana - Pakopako Maringe - Gaegale 
Marovo - Tivanono Bugotu - Igula 


Kusaghe - Mimo 
Santa Ana - Kamwa Kamwa 
Rennell - Ghaapoli mongi Kahua - Amiki 


A common small tree of secondary regrowth with harder and 
smaller fruits than Amau (see last). 


Uses: 


In the same manner as for Amau, the young leaves and fruit of 
Ngo'ongo'o are an important gathered wild vegetable in most 
Provinces. Ngo'ongo'o 'cabbage' is probably more deserving than 
Amau of the name ‘sandpaper cabbage' because of its coarse 
texture, even when cooked. For this reason Ngo'ongo'o is the less 
utilised of these two common wild 'cabbage' trees. In _ Isabel 
Province the abrasive property of Ngo'ongo'o leaves is exploited 
by women for the cleaning of saucepans (see Raranga  - 
F.erinobotrya). Ngo'ogno'o has also been recorded as being used 
to stake yam and pana (Santa Ana), for temporary cordage (bark 
Strips - Santa Cruz), for an undefined medicine (Western), for 
overnight firewood (Isabel, Santa Ana, Malaita), and for bark 
cloth (Papua New Guinea - Powell, 1976). 


Ficus edelfeltii ssp. bougainvillei King Moraceae 
Kwara'ae = Malifu (the name for three other Ficus species also) 


An uncommon small tree of the lowland. Malifu differs from the 
previous two Ficus species in that it develops buttresses, has 
much less abrasive leaves, and at each leaf node produces pairs 
of medium sized fruit of around 1.5cm diameter. 
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Fig.48. 


Ficus wassa: Ngo'o'ngo'o: Sandpaper Cabbage: from tree at 
Botanical Gardens; A, tree; B, shoot showing leaf 


arrangement & fruit on stem (x0.75); C, young shoot - edible 
leaves (x0.75); D, fruit on lower branch (x0.75). 
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Fig.49. Ficus edelfeltii: Malifu: from photograph & live material; 
A, tree; B, shoot bearing fruit (x0.75); C, small branch 
bearing fruit (x0.75). 
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Uses: 


Young Malifu leaves are a popular 'bush cabbage' (Malaita). 
However, the tree is far less common than Ngo'ongo'o and Amau 
(see last two species descriptions). Therefore this 'cabbage' is 
less well known despite being superior in texture and taste. In 
Kwaio, Malaita, it was reported to be a particularly good cabbage 
to eat with opossum and pig meat. 


Conversely, in Makira, it was said to only be suitable for 
firewood, which is also the second use of Malifu in Malaita. 
Malifu timber is very slow burning, and like Ngo'ongo'o timber it 
is used to keep fires alive through the night. 


There are two accounts of Malifu medicines in the literature. 
Firstly, as an abortive (Maenu'u , 1979) and secondly, for the 
treatment of centipede stings, for which a cut section of bark is 
tied on the wound (Thompson, 1980). 


Ficus prassinicarpa Elmer Moraceae 
Kwara'ae = Baola Ania (meaning edible 'Baola') 
Santa Ana - Rawarawa Rennell - Anga 


This rare, bushy, coastal tree was encountered by the Whitmore 
collectors, but called (Fai) Sirifena - a Kwara'ae name for which 
there are at least four other Ficus species. According to the 
Kwara'ae assistants to the survey, 'Sirifena' and 'Baola' (the 
name that applies to two other Ficus species) are very closely 
related. The name "Baola Ania" is a description of a type of 
'Baola', but is retained in this text because it is specific. In 
actuality, there is no single or correct Kwara'ae name for 
'Rawarawa' because it is not thought to occur in the Kwara'ae 
speaking area. 


Baola Ania wa~ only encountered in Santa Ana during the survey, 
and the many trees found there were small, straggly and highly 
branched. This growth habit may however be a result of the fact 
that the trees were all cultivated and were routinely stripped of 
young foliage. Fruits are bell-shaped, and do not exceed i1cm 
diameter. The tree is also deciduous. 


Uses: 


The young foliage which grows following leaf fall, is a tender 
and popular 'cabbage'. Because the flavour is slightly rich, 
'Rawarawa' leaves are usually boiled in coconut milk or baked 
with some grated coconut. For festivities it is said to be an 
excellent cabbage to cook with baked pig. 
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Geniostoma rupestris J.R. & G.Forst. Loganiaceae 
Kwara'ae = Mafusifusi Kahua - Mogasi 


An occasional, small tree that was collected on Makira in 
disturbed forest on a clay-soil ridge at low elevation. The name 
Mafusifusi means 'to break suddenly', and describes the branches, 
which are very brittle and therefore unsafe to climb. 


Uses 


Mafusifusi has been recorded by Whitmore (1966) as being the 
Kwara'ae name for nine different species, six of which are 
Psychotria genus, two of the Geniostoma genus, and the other 
being Cyrtandra filibracteata. None of the Kwara'ae assistants to 
the project had previously heard of Mafusifusi being eaten as a 
cabbage. However, in the Makira hills, East of Wainoni, young 
shoots of G.rupestris are used as a 'cabbage', one feature of 
which is that 1t turns black when cooked. 


Although this 'cabbage' was said to be 'second grade' it was 
nevertheless regarded as important, possibly because tree 
'cabbages' provide an essential part of the diet in such inland 
areas where fish are not readily available. 


The only other use reported, was for a firewood which is’ slow 
burning. 
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4.5 Incidental Wild Edible Plants 


Though these foods are well known and are sometimes popular, they 
are not regarded as substantial and are not therefore gathered 
for use at the home or in meals. Commonly they are eaten by 
children, and very occasionally by adults. 


Of the plants described here, Fi'i Kakali (Hornstedtia) has the 
most significant alternative function, and could equally be 
classified as an important wrapping leaf or medicinal plant. 


Other plants that are worthy of mention but which have not been 
reported in detail, are Kakara Tolo (Alpinia novae-pommeraniae) 
the stem of which is chewed like sugar cane, even though it 1s 
not very sweet; Dururu Usu (Syzygium aff.aqueum) that has small 
edible fruits similar to Aifau (see below); and Kaulata 
(Unicaria appendiculata), with its free flowing watery sap, that 
can be used to drink in the bush. 


Hornstedtia lycostoma (Ltb. & Schum.) Schum. Zingiberaceae 
Kwara'ae = Fi'i Kakali To'oabaita - Fui Mengo 

Roviana - Suka Maringe - Dadali 

Marovo - Chovacha 

Varisi - Ropeoe Santa Ana - Marapui 


A tall, slender rhizomatous herb, which attains two to three 
metres in height, and is usually found growing in secondary 
forest particularly old gardens. Sometimes Fi'i Kakali plants 
form large dense clumps. In appearance, the stem and leaves are 
very Similar to those of the indigenous Alpinia and Guilliana 
species (Fi'i -Ange/Kakara/Folota/Iu). 


Fi'i Kakali is easily identified by the inflorescences, which 
grow prolifically close to the plant base from subterranean 
rhizomes. Leaves are simple lanceolate and slender, and _ the 
fruits are enclosed deep within the bracts of the inflorescence. 
They contain many yellow-brown gelatin-coated seeds. 


Commonly, Fi'i Kakali has deep red inflorescences which support 
white, small, delicate, short-lived flowers. However, there is a 
second rare kind of Fi'i Kakali that has completely white 
inflorescences - bracts and flowers. 

Uses 


Fi'i Kakali is included among the minor foods gathered from the 


131 


Pigs5 ls 


Hornstedtia lycostoma: Fi'i Kakali: from live material; 


A, plant showing suckering habit & inflorescences (height 


approx. 3m); B, inflorescences, left - flowering, right - 
opened to reveal a fruit (0.75); C, large TPULT, 
longitudinal section (x0.75). 
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bush because the seeds are sweet, edible, and consequently a very 
popular food among children. 


Equally important are the leaves, which are commonly used to 
wrap small items, especially garden produce. The usage of Fi'i 
Kakali leaves for wrapping and oven sealing, is identical to that 
of Fi'i Folota, which is described more fully under the custom- 
leaves section (see 7.2). 


Medicinally, Maenu'u (1979), reported that the young leaves are 
used in the treatment of poisonous snake bites, and during the 
survey they were recorded as used for the treatment’ of 
conjunctivitis (Western). 


Passiflora foetida L. Passifloraceae 
Common Name (Solomons Pidgin) = Sweet Rope 


Kwara'ae = Kwalo Kakali-E.Kwai/Kakalifaka-W.Kwai 


Roviana - Popodala 
Marovo - Kasipora To'oabaita - Suiti Ropu 
Varisi - Qolomosu 

Maringe - Kasireli 
Rennell - Miti Bugotu - Sisi 


A creeping vine which scrambles over small shrubs. 1S -15 
prolific in many areas, including the Guadalcanal Plains. 


Uses 


When the small smooth skinned globular fruits are bright yellow, 
they can be broken open to reveal a sweet edible pulp of jelly- 
coated seeds. 


Though not a major food source, these fruit are highly popular 
with children and with many adults also. Being of the same 
Genus as passionfruit, the fruits are similar in taste. 


Rubus mollucanus L. Rosaceae 
Common Name = Wild Raspberry 


Kwara'ae = Kwalo Faraka'u 

Kwaio - Farakau 
Ayiwo = Nyia To'oabaita - Kwalo Totora 
Varisi - Kakaruka Maringe - Sosopi 


A scrambling vine found growing prolifically in secondary growth 
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Fig.52. Passiflora foetida: Kwalo Kakali: from live material, 
portion of vine showing fruit, flowers & leaves (x0.75). 
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Fig.53. Rubus mollucanus: Kwalo Farakau: Wild Raspberry: from 


plants at Gold Ridge; A, plant; B, shoot with immature & 
mature/ripe fruits - edible (x0.75); C, flowering shoot 


(x0.75). 
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near Gold Ridge (Guadalcanal), but also reported to grow at both 
lowland and mountain elevations (Whitmore, 1966). 


Its notable characteristics are the small, red, fleshy fruit, 
very similar to wild raspberry, the recurved thorns and the 
cordate five-lobed, semi-palmate leaves. Also, the leaves have a 
light green upper surface, and a densely hairy, almost grey-white 
lower surface. 


Uses 


When ripe (red) the fruit taste sweet, and are very commonly 
collected by children. Otherwise, because of the scrambling 
habit and occasionally prolific growth, it can be considered a 
weed. 


Eugenia nutans Schum. Myrtaceae 
(same name applies to E.aqueum. ) 

Kwara'ae = Aifau Nginia - Qao 

Graciosa Bay - Nonu Rennell - Taangie 


A common small tree, found on lowland areas (Whitmore, 1966). 


Uses 


The survey specimen was collected on Rennell. Several trees were 
found within a village, where they provided shade and decoration 
with their attractive fruit and flowers. The small fruits were 
edible, but had very little flesh. Nevertheless, they were 
popular with children. Besides being pleasing to the eye, the 
flowers attracted birds, which if caught provided a source of 
meat. 


In Rennell the straight trunk of this tree is used for house 
timbers, including house _ posts. In Makira Province and Santa 
Cruz, the wood is used for rafters and beams, and is stated to be 
unfit for posts. Kwara’ae sources reported that it is only used 
for temporary houses in gardens, and then, not for posts. As a 
firewood however, all sources of information say it is excellent. 


Although no medicinal usage was recorded, there are _ records 


(Maenu'u, 1979) of the leaves being used as a medicine for 
children with constipation. 
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Sterculia parkinsonii Muell. Sterculiaceae 


Kwara'ae = Gwa'u Gwa'u 
Lengu - Popogo 
Rennell - Mangango Nginia - Popoho 


A medium sized lowland forest tree, (Whitmore, 1966). 
Uses 


This tree was noted on Rennell, where it is traditionally used 
for outrigger floats. The wood is also used for 'kumeti' bowls 
(Christiansen, 1975), and occasionally for floor joists. It is 
not suitable for firewood. Children eat the seeds of ripe 
fruits, and no cooking is necessary. 


Yen (1974) recorded that a species of Sterculia is cultivated on 
Santa Cruz for the edible seed, which he also observed is a 
favourite of children. Seeds of wild trees, however, are not 
eaten because they can cause stomach upsets. 


Within the Solomons, Sterculia species are not generally known to 


be edible, and therefore the identification of the edible species 
or varieties would be advantageous. 
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4.6 Scarcity Foods 


This section includes those plants that are only used for food in 
times of crop failure. Solomon Islands is prone to cyclones, 
earthquakes, and subsequent outbreaks of crop pests and diseases, 
all of which can have traumatic effects upon local agriculture. 
When crop failure occurs, rural Solomon Islanders are _ better 
equipped to overcome the adversity than peoples elsewhere in the 
world, because they possess the knowledge of the useful and 
edible wild plants that surround them. 


Many foods presently regarded as scarcity foods, formerly were 
major constituents of the diet. Such foods therefore, must be 
classed as traditional foods, and part of a Solomon Islander's 
heritage. The change in their usage was brought about by several 
factors, in particular the advent of sweet potato and other new 
crops or improved varieties which increased the productivity of 
food gardens. A second important factor was that most of these 
traditionally gathered foods require laborious harvest, 
preparation, and/or detoxification, and therefore they are only 
considered for use in times of stress. 


Previously described under 'Staple Foods', are certain Dioscorea 
species of the forest, that many Solomon Islanders regard as 
‘scarcity foods'. The same opinions apply to swamp and wild taros 
(Araceae), Mala Adoa (Haplolobus sp.), Ailali (Inocarpus 
fagiferus), and Arakai Asi (Tacca Ieontopetaloides). Though all 
these plants, are still used by some communities within the 
Solomons, the species descriptions which follow differ, in that 
to the Authors' knowledge, they are now only known as 'scarcity' 
or 'traditional' foods by all people. 


Cycas rumphii Miq. Cycadaceae 
ossible Syn. = C.circinalis L.) 
Common Name = Malayan Palm-fern 
Kwara'ae = Baibai Rennell - Paipai 
Lengu - Babai 
Ayiwo - Nyia Nwasipoyi Nginia - Ro 
Marovo - Taronarona To'oabaita - Takwaruru 
Kusage - Ruvoruvo 
Varisi - Kilakora Santa Ana - Mwaere 


A common stout palm-like tree of lowland and coastal areas. 
It is occasionally cultivated around houses and towns as an 
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Cycas rumphii: Baibai: Malayan Palm-fern: from plant at 
Botanical Gardens; A, plant - Note - some fronds removed to 
illustrate position of fruit; B, apical portion of leaf 
showing leaflets (x0.75); C, infructescence (x0.38): 
D, fruit, longitudinal section (x0.75). 
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ornamental. Its long pinnate, dark green leaf fronds, the apical 
cluster of flowers, and the flattened sphere-shaped fruit, give 
the plant an attractive form. 


Uses 


During the survey Baibai was originally recorded in North 
Malaita for the use of its bark sap, as a traditional wood glue. 
It is used to glue such items as carvings and toy ukeleles. The 
Sap was Similarly used in the Reef Islands. 


In Rennell, the sour hard shelled nuts are eaten, albeit seldom 
these days. The sourness derives from hydrocyanic acid, and is 
removed by wrapping the seeds in the leaf of a fern, Bamba 
(Microsorium scolopendria) and soaking them in water for five 
days or more. Detoxified seeds are then pulverized and cooked by 
the same method as that employed for most traditional puddings. 


Hydrocyanic acid is very toxic, and it would not be advisable for 
those unfamiliar with this food to try to prepare it. In Papua 
New Guinea it is recorded as being used as a poison (Powell, 
1976). 


Baibai has been described by Christiansen (1975) as a famine 
food, and undoubtedly the preparation is lengthy. During the 
Survey tour of Rennell, people were noted eating this pudding 
which had been specially prepared for a Provincial holiday. It 
appeared to be very popular, and was not described as a scarcity 
food. However, it was a fact that the island had only just 
recovered from a destructive cyclone, and though not immediately 
apparent to the author, other food may have been in short supply. 


An incidental use of the fruit is to make a child's toy known to 
some as a 'bullroarer', by threading a dried nut on a_ string. 
This is by far the most widely known feature of Baibai_ in 
Solomons (Santa Ana, Malaita, Western). 


Medicinally, Baibai is valued for several reasons. 'Yaws', a 
type of tropical ulcer affecting the lower limbs and feet, is a 
serious problem in some areas. The Santa Ana treatment, before 
the advent of anti- biotics, and to some extent still, is to rub 
the pulp of scraped Baibai fruit on the infected area daily. In 
the Reefs, a preparation from the bark is used to treat a stomach 
ailment believed to be caused by a curse. 
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Fig.55. Corynocarpus cribbeanus: Ibo (Kwao/Bala): from plant at 
Upper  Tenaru; A, tree; 8B, shoot with leaves & cluster of 


fruit - edible; one fruit dissected to reveal stone 
(x0.75) 4 
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Corynocarpus cribbeanus (F.M.Bail.) L.S.Sm. Corynocarpaceae 
Kwara'ae = Ibo Kwao/Ibo Bala (white and pale Ibo respectively) 


Ayiwo - Nyia Nwadabu 
Vaiakau - Nodombu 


Lengu - Tembu Kwaio - Ibo 
Nginia - Putsakuleo To'oabaita - Tebu 


A rare, small tree with large ovoid fruit, which exhibits much 
variability in size (Yen, 1971). Though it is classified as a 
lowland tree (Whitmore, 1966), it is found at elevations of 600 
metres (Gold Ridge). 


Uses 


This tree was collected in Central-South Malaita, Malu'u (North 
Malaita) and Guadalcanal, and in all three places was reported 
to bear a popular edible fruit. On Guadalcanal, Ibo had been 
planted in a village to provide both fruit and shade. In the Reef 
Islands the fruits are known to have been gathered in the past, 
but are not eaten now, and the tree has become exceedingly rare - 
only two trees were known, and both are maintained for their 
magical and custom medicines. 


Yen, (1974), recorded a previously domesticated type of 
Corynocarpus in Santa Cruz, which had oval fruit, 12cm long by 
7cm wide, and a fleshy exocarp of some 15mm thickness. The 
exocarp was used as food after cooking. It is no_ longer 
cultivated, and has become rare, with only hunters roaming inland 
gathering the fruit for food. A Kwara'ae informant described the 
fruit as large, strong, and which could be made edible by 
pounding it until soft. 


Of the same genus is C.laevigatus, a well-known Maori food which 
also has an edible fleshy exocarp. The Maoris, steep the stone in 
water in order to be able to consume the kernel also. 


Pouteria maclayana (Muell.) Baehni. Sapotaceae 
e same Kwara'ae name is P.xylocarpa C.T.White.) 


Kwara'ae = Ngiduiafa Rennell - Ehaghagha 
P.maclayana is a common, buttressed, small tree, which has a 
bushy crown and mainly grows on the coast. Occasionally it is 


found inland, where it tends to grow larger - up to 27m tall and 
em. girth (Whitmore, 1966). 
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Uses 


Whitmore (1966) also reported that the fruits are like flattened 
spheres about 7.5cm diameter, and having an edible yellow 
flesh. Ngiduiafa was collected in Rennell, where people claimed 
that the cooked fruits are edible, although it is not a food of 
the present day. 


Christiansen (1975) recorded this plant on Bellona and described 
it as a scarcity food also. The 'nuts' of the tree were 
collected for food by the original inhabitants of the island, the 
'Hiti'. 


The Rennellese use the timber for housing, although not for 
posts. As a firewood it is slow burning. 
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4.7 Miscellaneous Foods - Narcotics/Flavours/Grubs 


Though the plants described this section have been included with 
other plants of assorted usage, their individual importance 
should not be under-estimated. Betel Nut for example is always 
on sale in the Honiara markets, and on the few occasions when it 
is scarce, the price soars. Betel Nut is therefore a significant 
item among the locally grown and consumed’ ‘agricultural' 
products, and has a considerable effect on the local economy. 
Piper betle leaf is of similar importance being sold_ in 
association with the betel nut. Both these species are included 
under miscellaneous foods because they are regularly "consumed", 
often in considerable quantity. Piper betle leaf in particular, 
contributes significantly to the dietary requirements  ffor 
minerals and vitamins, especially iron and vitamin A. 


Though not a food, the locally grown tobacco, Biala (Nicotiana 
tabacum) is mentioned, because it occupies a similar role as 
betel nut in the markets. However, it is not sold on the same 
scale, normally being grown only for personal consumption. 


Other plants described in this sub-section do not produce a 
Saleable, edible product, but indirectly supply a significant 
quantity of high value protein. Two examples of plant species 
that host edible insect larvae and marine animals within their 
dead timber are given. Also having the same usage, are many 
mangrove tree species, several palms including Sago Palm 


(Metroxylon sp.), and some Ficus species (e.g. Baola - 
F.glandulifera). 


Areca catechu L. Arecaceae (Palmae) 
Common name = Betel Nut 
Kwara'ae = Angiro/Malua/Kikiro Fasia 


Lengu - Bua 
Ayiwo - Nyia Nwotapi Nginia - Bua 
Vaiakau - Pua 
Graciosa Bay - Nokalua To'oabaita - Ota 
Roviana - Hita Maringe - Gaisa 
Marovo - Pijaka Bugotu - 


Varisi - Kasu 
Santa Ana - Ota 
Rennell - Pua Liki/Pua Mouku Kahua - Pua 


This slender, erect palm is cultivated throughout most of the 
Solomons, except where the chewing of betel nut is prohibited by 
some Christian denominations. Betel 'Nut' is in fact the hard 
endosperm of the ripe and unripe fruits. 
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Areca catechu: Angiro/Malua/Kikiro Fasia: Betel Nut: from 
tree at Ranadi; A, tree; B, portion of inflorescence, from 
Christiansen 174 (0.75): €, portion of fruit cluster 
(x0.75); D, fruit, longitudinal section showing fibrous 
exocarp & inner edible 'nut' (x0.75). 
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Uses 


The 'nut' is chewed, usually in combination with the leaf of a 
small climber Piper betle L (Ofa Fasia), and with a little lime. 
Betel 'nut' itself induces salivation and has a bitter taste, 
while the Piper 'leaf' has a hot, peppery taste. The lime, in 
addition to being hot, turns the saliva and masticate a_ bright 
orange-red. 


A short lived 'drunkenness' can be felt, especially when the 
juice is swallowed. Some people swallow all but the first 
saliva, which is considered too strong, whilst others spit out 
the characteristic red juice. 


In much of Solomon Islands, betel 'nut' chewing is a ritual when 
meeting people and at gatherings. In some areas and 
circumstances, it is necessary to offer betel nut to be 
considered polite (Reef Islands). Generally however, it is only 
a 'necessity' at feasts and celebrations (Santa Ana). 


As with other palms, the trunk can be split, and the outer wood 
used for walling, flooring, or battens. In Western Province, the 
juice of betel 'nut' husk, is squeezed into the eye of people 
suffering from 'red eye' (conjunctivitis). Medicinally, betel 
'nut' fruits have also been recorded in the treatment of 
toothache, dysentery, diarrhoea and stomachaches (Powell, 1976). 


Piper betle L. Piperaceae 


Kwara'ae = Ofa (Alomae/Ambu/Kwasi )/Angoango/Ofalalamua: 
The numerous Kwara'ae names for P.betle basically 
represent the different wild and cultivated varieties. 
Ofa Kwasi and Angoango are two names for the same 
plant - wild P.betle. Ofa Ambu is red, Ofa Alomae is 
green, and Ofalalamua is green with yellowish 


veins/streaks. 
Ayiwo - Nup/Plobo Lengu - Kura 
Vaiakau - Loupita 
Graciosa Bay - Sanga To'oabaita - Ofa 
Marovo - Hirata/Manavasa Maringe - Kubaha/Khobaha 
Roviana - Igisi Bugotu - Vuvulu 


Varisi - Sarapa 


Santa Ana - Amasi Katu 
Rennell - Pita Kahua - Kata 


A tall woody dioecious climber with swollen nodes and alternate, 
leathery ovate leaves which have an accuminate tip, a cordate 
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rounded or oblique base, and a petiole 1.5-2.5cm long. The 
flowers are minute, unisexual, and are borne in slender catkin- 
like spikes. Purseglove describes the male spikes as cylindrical 
and blunt, and the female spikes as about 5cm. long and 5mm. 
thick. 


Uses: 


P.betle is an economically important plant in some areas of 
the Solomons, where, the foliage, fruit, and occasionally pieces 
of stem are sold in local markets as a masticatory to chew with 
betel nut. Whether or not a plant is cultivated for cash, in 
almost all parts of the Solomons, the leaves are collected and 
eaten with betel nut and a little lime. The few exceptions are 
mainly the regions of strong religious influence (e.g. Marovo - 
Western) where betel nut chewing is discouraged. 


The leaf has a hot 'pepper' flavour, and acts as a_ gentle 
stimulant. When chewed with betel nut, it also turns the 
individual's spittle and lips a bright orange-red. Lime is said 
to further enhance the bright red colour, which most betel nut 
chewers appreciate. 


No medicinal function was recorded specifically for P.betle, 
however, plants of this Genus are used as medicines. D.de Coppet 
recorded a Piper species as being a medicine for boils (Maenu'u, 
1979). This plant probably was Kwalo Tuku (P.sclerophoeum) which 
has a Similar appearance to P.betle except for its larger leaves. 
During the survey Kwalo Tuku was recorded as a medicine for boils 
and arthritis (Rennell, Malaita). In Guadalcanal the leaves of 
Kokokwae (P.wichmanni'i) are said to be used medicinally to 
induce vomiting. 


Rhopaloblaste elegans H.E.Moore Arecaceae (Palmae) 
Kwara'ae = Fa'i Dai'i-Kwai/Angariru-Auki 
A common, medium sized palm tree (Whitmore, 1966) 


Uses 


The fruits can be used as a substitute for betel nut during times 
of betel nut scarcity. 


Fa'i Dai'i is more commonly used for construction. As for other 
palms such as Kikiro Kwasi (Areca macrocalyx), the trunk is split 
open and the inner soft wood core is removed, to make flat 
durable planks suitable for flooring and battening. Unlike other 
palms however, whole trunk sections are used for posts and beams 
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Fig.58. 


Rhopaloblaste 


elegans: Fa'i Angariru/Fa'i ODai'i: from 
tree at Botanical Gardens & DCRS 70; 


A, tree; B, portion of 
leaf with complete leaflet (x0.75); C, inflorescence (length 
inflorescence (x0.75); D, mature fruits (x0.75). 
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on Guadalcanal. For the timber to be strong it was said that the 
palm must be felled before it flowers. 


Since Fa'i Dai'i is abundant and found in dense forest, the 
leaves are often used for roofing of temporary shelters. 


Caryota rumphiana Bl. ex. Mart. Arecaceae (Palmae) 
Kwara’ae = Fa'i Di'a/Fa'i Fufuri/Fungi Toli 

Roviana - Piku Kwaio - Fungi Toli 

Marovo - Katoa To'oabaita - Furifuri 


Kusage - Beke/Mbeke 
Maringe - Batha 
Nginia - Karaa Bugotu - Nabria 


A common, medium sized palm tree found in disturbed forest. 
Though not very tall, Fa'i Di'a has a relatively thick trunk. 


Uses 


As with Fa'i Dai'i (Rhopaloblaste elegans), this palm is used in 
construction of local housing - for flooring, walling, and 
occasionally beams. The fronds are also used to roof temporary 
shelters. 


In Malaita an equally, if not more important, usage is made of 
felled Fa'i Di'a palm trunks, which provide a _ supplementary 
protein source, especially for the inhabitants of inland bush 
areas. The larvae of a large palm-tree eating beetle, probably 
a weevil (Rhynocaphorus sp.), are cultured by cutting deep 
notches at intervals of around 2m along the trunk of a _ felled 
palm. Three to four months later, the rotting trunk is split 
open and beetle larvae and pupae are removed from the pulp. In 
certain households, the beetle larvae provide an essential part 
of the diet, sometimes being eaten two or three times a _ week. 
The larvae found in Fai Dai have a creamy, oily taste and 
texture. However, the flavour is unfortunately dominated by the 
rather pungent taste of the rotting palm core, which also 
permeates any other food that is cooked along with the _ larvae. 
Edible larvae collected from other non-palm trees do not have 
this odour, and to those unaccustomed to this type of food, are 
therefore more palatable. 


It was noted that these palm larvae are eaten during the 
Christmas season, because they are considered to be a rich food. 
It is likely, however, that a seasonality in the larvae 
population associated with the beetle's feeding and reproductive 
ey influences the time of the year that this food is 
abundant. 
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Fig.59. Caryota rumphiana: Fa'i Di'a: from living material; A, tree; 
B, leaflet (x0.20); C, portion of inflorescence (x0.75); 
D, fruiting inflorescence (length 1.2m); E, fruits (x0.75); 
F, larvae of Rhynocaphorus in a rotting trunk. 
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Rotten or fresh, Fa'i Di'a pith is said to be a very good pig 
food. Not only is it relatively light to carry, but it can be 
stored inside for up to two months, and it is simple to take 
large pieces of pith out of a newly fallen trunk by prising off 
strips of the outer hard wood. Again, a disadvantage is the odour 
which develops as it ages. 


Bruguiera parviflora (Roxb.) W. & A. ex Griff. Rhizophoraceae 
Common Name = Mangrove 


Kwara'ae = Mabura (named Dina'asi by the Whitmore collectors) 


A tall slender tree of the mangrove, Mabura commonly grows on 
areas that are flooded by normal tides, and occasionally on the 
drier, slightly higher ground. Though this species is closely 
related to Ko'a Ania (B.gymnorrhiza - see Section 4.5), it does 
not bear edible fruit. Other noticeable differences include the 
bole, which is of narrower girth, the short, thin, less densely 
clustered leaves, and the flowers, which are borne in groups, and 
have slender elongated peduncles (0.7-2cm long), a short calyx, 
and equally short petals (1-2mm long). 


Uses: 


Though the timber is described as hard, medium-heavy, and 
Suitable for heavy duty construction, it is not regarded as 
durable (Walker, 1956). In Isabel it was reported to be unfit for 
house construction, because it soon softens and decays. It was 
said to be quite suitable for firewood however. 


Many coastal communities use the mangrove area, not only as a 
source of construction timber (e.g. Tongbua - Ceriops tagal), 
firewood, and to collect the fruit of Ko'a Ania, but also as a 
source of protein from crustaceans, shellfish, and an edible 
marine borer that is a particularly well known inhabitant of 
fallen Mabura trees. Sometimes logs are so thoroughly tunnelled 
by marine borers, that all that remains is a fragile skeleton. 
These creatures are bivalve molluscs and most probably of the 
Pholadidae or Teredinidae families (Barnes, 1974). They have a 
small, white calcareous shell at the front, boring end, and a 
very long trailing, worm-like body. Their presence in a log is 
indicated by small openings where the body reaches the outside. 
Collecting marine borers for food requires an axe to split the 
log open, anda barbed, rattan apex (Callamus), to hook and pull 
the borers out of their tunnels. Preparation for cooking involves 
detaching the body from the calcareous shell, splitting it open 
lengthways, and then washing out the gut contents. When cooked in 
coconut, they are a popular food which taste similar to other 
shellfish. 
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Fig.60. Bruguiera parviflora: Mabura from tree at Tasimboko; 
A, tree; B, flowering shoot, from DCRS 258 (x0.60); C, shoot 
bearing two fruit (x0.60). 
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5. AGRICULTURALLY IMPORTANT PLANTS 
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5.1 Soil Fertility and Agriculturally Important Plants 


A brief study of the Reef Islands Traditional Agriculture has 
revealed that certain trees are encouraged or deliberately left 
unfelled on the periphery of food gardens. People believe that 
the leaf fall on the garden increases the 'goodness' of the 
ground. Trees reported as valuable for maintaining garden. 
fertility, all have a season of leaf fall, and several are 
leguminous. Reputed valuable tree species are, Liki (Pterocarpus 
indicus, Ayiwo = Nyia Neli), Aioo (Spondias cytherea , Ayiwo = 


Nyia Tevi), Baolagaragara (Ficus benjamina , Ayiwo = Nyia 
Nubolou), and an unidentified species, ‘'Nyia Nupala' (Ayiwo 
language). Further traditional knowledge states that Karefo 


(Schleinitzia novo-guineensis), a legume (Mimosoideae), is a tree 
to encourage in old gardens because it enhances future crop 
yields. 


Agriculture staff from the Reefs also report that within the last 
fifteen years, some people have been planting Faola (Hibiscus 
tiliaceus) in their old food gardens, in the belief that its deep 
roots and leaf drop restore the ground fertility quickly. Using 
Such practices as an example therefore, it can be stated that 
Solomon Islanders have long been aware of the concept of soil 
fertility, and that there is potential to use local knowledge of 
indigenous plants to improve the land. 


Throughout the tropics, the use of trees in agriculture for the 
maintenance of soil fertility and for erosion control, has become 
a popular concept. In particular, hedgerow/alley-cropping 
farming systems have been developed and are currently the focus 
of much agronomy research. As the expression indicates, these 
systems involve planting crops in an area between hedges or 
alleys of shrubs or small trees. The main objective is to 
maintain soil fertility by regularly pruning the hedgerows and 
depositing the cut foliage on the inter-hedgerow crops as an 
organic fertilizer. In addition to supplying nutrients, the cut 
foliage has all the other associated benefits of an organic 
mulch. That is, it maintains the organic matter content of the 
Soil which then has a positive influence on soil structure and 
water retention. As it decays it provides cover on bare ground, 
thereby protecting the soil from direct radiation, desiccation, 
and erosion during heavy rainfall. 


Including trees in a farming system enables use to be made of 
those nutrients which are at depths in the soil that non-tree 
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crops cannot reach. Leguminous trees have the added benefit of 
'fixing' atmospheric nitrogen, which is also made available to 
field crops via decomposition of the trees' foliage. 


A degree of caution and evaluation is necessary to ensure that 
the spacing and species of the hedgerow are such that they do not 
over-shade or compete with the non-tree crops. The direction of 
the hedgerow in relation to the sun becomes a factor, especially 
on sloping land where the hedges are equally important as a 
barrier to soil erosion and must therefore follow the contours of 
the land. Similarly, the response of pests, weeds, and diseases 
to the very different ecosystems that permanent, hedgerow based 
farming systems present, needs to be evaluated. For example in 
the current ‘slash and burn' farming system practised by most 
Solomon Islanders, the burning of the trash after land clearing 
is also an effective form of weed control. Farmers would have to 
be completely assured of the benefits of not burning an area _ to 
be set to a hedgerow farming system, before accepting the 
increased labour required for weeding. Such considerations are 
necessary for all types of intensified agriculture and the 
higher output per area of land has to be the final justification 
used. 


In many countries, a major attraction of hedgerow-cropping 
Systems is that the thicker branches of the hedge can also be 
harvested for fuelwood. In the areas of the Solomons such as 
Santa Ana, Reefs, and Simbo Island (Western), where shortage of 
land and diminishing forest reserves are already becoming 
apparent, firewood production would also be an appreciated by- 
product that should assist in the acceptance of such aé_ée 'new' 
farming system. 


Alley-cropping is by no means the only method in which tree 
species can be incorporated into a farming system. The current 
‘slash and burn' agriculture which has been traditional in _ the 
Solomons to date, is a tree based farming system, but in this 
case, it is a multitude of indigenous wild pioneer species that 
return nutrients and organic matter to the soil over a period of 
several years. The manipulation of this system, in particular an 
intensification of the fallow period through use of legumes 
and/or superior tree species, might be a more socially acceptable 
answer in the Solomons to the concept of more intensive land use, 
rather than to change directly to an intensive alley-cropping 
system. 


Both world wide and in the Solomons, the majority of agroforestry 


157 


investigations have been made using the leguminous tree species 
Leucaena and Glyricidia. However, one of the objectives of the 
current Farming Systems Research Programme in the Solomons is to 
identify local tree species of potential, which farmers may 
themselves collect and propagate. It is important to state that 
evaluation of such species, and the farming systems in which they 
could be used, is urgently needed. However, the species of 
potential include, Rara (Erythrina orientalis), Aigegere 
(Desmodium umbellatum), Fai (Albizia falcataria), Salu (Casuarina 
equisetifolia), Tatali (Hibiscus rosa-sinensis), and those 
described Tater in this sub-section. Also relevant are some 
species that have other usages, particularly Liki (Pterocarpus 
indicus - live fence), Karefo (Schleinitzia - firewood), and 
U'ula (Intsia bijuga - construction). 


Kleinhovia hospita L. Sterculiaceae 
Kwara'’ae = Fae Fae 


Ayiwo - Nyia Naali 

Vaiakau - Noa Mikae'li 
Kwaio - Fae Fae 

Roviana - Zovi 

Marovo - Hutu-Kara Maringe - Vavare/Feka 
Bugotu - Vavare 

Lengu - Matangga 

Nginia - Matangga Santa Ana - Magaka 


A common, small-medium sized tree of the lowland, and often a 
principal component of secondary regrowth. Typically, Fae Fae 
has a short, highly branched bole, and does not develop 
buttresses. The leaves are large, simple and alternately 
arranged. The flowers are terminal panicles of pink, slightly 
fragrant, small flowers and five-valved, thin walled fruits that 
each contain a single seed. The fruits are more conspicuous than 
the flowers because of their abundance and comparatively large 


size (approx. 2cm diam.). Many are developed on_- each 
inflorescence. 
Uses: 


Throughout the Solomons, young straight branches or trunks of Fae 
Fae are used for house rafters (Guadalcanal, Malaita, Temotu, 
Isabel). Walker (1956) describes the soft, light timber as being 
Suitable for interior and light construction. On Malaita it was 
reported to be good for firewood and in Guadalcanal selected Fae 
Fae trees are killed by bark ringing, specifically to produce a 
convenient source of domestic fuel. Finally, in the Reefs and 


158 


AY 


= 
f 


“s f 34 oy a 
1) ¢ 


cS 
Db (7 
hag 
)° ae 


ee 
oO 
rT 
s 
Ww 
pe) 
oO 
£ 
Voc 
> 0 
— 
— OY 
c 
ons 
s- © 
e+ WO 
Q 
se 
vo 
Coc 
Li. 
, re | 
WM a— 
i.e] ite) 
we 
( > ee 
jan) 
ee x< 
Hlera~— 
~ 
o_ =) 
QO.) ‘4 
Ynie DS 
(o} = 
<_< 
: ~~ 
oO re} 
> 
O|m n 
lo 
Cc wW 
—_ = 
Ww Oo 
—“) «are 
x jco 


tree; 


A, 
inflorescence having 


3 


Fig.61. 


159 


also Malaita Fae Fae poles are used for staking pana. For all 
these uses there are many other species that are comparable or 
even superior. Nevertheless, Fae Fae is used and has become 
important, the reasons for this being that it is common, grows 
prolifically in old gardens, and so is accessible to most 
people. 


For these reasons Fae Fae was chosen as an indigenous tree 
worthy of investigation for use as a hedgerow plant in 
hedgerow/alley-cropping farming systems. Preliminary findings 
indicate that Fae Fae grows well on acid soils and produces a 
valuable mulch of similar soil nutrient content to that of the 
best introduced leguminous tree, Glyricidia. It is considered 
that should farmers wish to adopt such farming’ systems, 
particularly on acid soils on inland sloping/hilly terrain, Fae 
Fae would offer a suitable indigenous alternative to the 
introduced species, Glyricidia and Leuceana. 


Though plants could be nursery reared from seed, the abundance of 
numerous wild seedlings makes this unnecessary. Propagation of 
Fae Fae for alley-cropping could be easily achieved by 
transplanting self-sown seedlings. Stick cuttings are not 
recommended because the percentage 'take' varies, and can often 
be very low. 


It is noteworthy that in the Reef Islands when yam and pana 
Stakes are cut from living Fae Fae, the pointed lower ends are 
Stripped of bark to prevent the stakes from growing. However, in 
Kwai (Malaita), this practice was reported as unnecessary, for 
the reason that the stakes do not normally grow. 


The other miscellaneous uses of Fae Fae are many. The dry wood 
is said to be one of the best woods for making fire by the 
traditional 'rubbing' method (Malaita, Reefs). Fresh strips of 
bark provide a temporary cordage, that is often used for binding 
loads of garden produce or firewood (Temotu, Isabel). This rope 
is also used to make climbing aids, notably loops of rope 
(Temotu, Isabel). In Papua New Guinea the leaves are used to 
seal ovens and parcel food, and finally, there is even a record 
that the leaves are used as cigarette paper for home grown 
tobacco (Nicotiana tabacum; Powell, 1976). 


Recorded medicinal uses are numerous. From the shoot and bark a 
medicine for diarrhoea is made (Guadalcanal), and for a condition 
of permanent tiredness, the vapour from heated leaves is inhaled 
(Isabel). In both Papua New Guinea and Solomon Islands, a 
preparation from the cambium is used to treat pneumonia (Powell, 
1976; Maenu'u 1979). 
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Hibiscus tiliaceus L. Malvaceae 


Kwara'ae = Fa'ola-W.Kwai/Fa'alo-E.Kwai/Fakasu 


Ayiwo - Nyianuopo Lengu - Valu 
Vaiakau - Noa 
Graciosa Bay - No'opo/Noopobla Kwaio - Fakasu 


To'oabaita - Madafu 
Roviana - Varu 
Marovo - Leruvaru Maringi - Fagalo 
Kusage - Varu Bugotu - Vagatho 
Varisi - Varu 

Santa Ana - Fagaro 
Rennell - Ha'u Kahua - Hagaro 


A very common small, straggly tree usually having a narrow girth, 
and a branched trunk. Fa'ola is most often found growing along 
beaches and can be recognised by its few large bright yellow 
flowers (10cm diameter), and simple’ large leaves (20cm long by 
17cm wide) that have prominent veins and short grey hairs on the 
under side. Some varieties can now be found with red _ flowers, 
and these trees are said to be slightly smaller (Reefs). 


Uses 


Fa'ola is a very interesting tree because of its diverse usage 
and the range of local opinions concerning its importance. It 
is most renowned for its bark fibre which is used in many areas 
of the Pacific and South East Asia in the manufacture of rope, 
cordage, baskets and mats (Purseglove, 1968; Powell, 1976). Some 
of its applications in the Solomons are for string, nets and 
fishing line (South and Mainland Malaita), rope for tethering 
pigs (Reefs; Makira), straps for sandals that are worn when 
fishing on coral ledges and reefs (Reefs), and fibre for baskets 
(Western, Santa Ana, Temotu, Guadalcanal, Malaita). Unprocessed 
bark is stripped from trees to provide temporary rope, most 
commonly for binding bundles of firewood, although often for 
purposes such as tying down baskets of produce such as_ 'Nambo' 
(dried breadfruit, Reefs). In the past Fa'ola fibres were used 
to manufacture clothing (skirts) and other specialised items such 
as 'shark harnesses', (Reefs). Traditional shark fishing methods 
involved attracting sharks to a canoe, from where they were 
captured ina harness of Fa'ola, and then beaten with a_ club. 
Understandably the practice is now almost obsolete. 


In both the Inner and Outer Reef Islands, Fa'ola is often found 
standing near houses, where it is maintained for the shade it 
provides. Because of the highly branched nature of its crown, 
branches can be removed without significantly diminishing the 
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Fig.62. Hibiscus tiliaceus: Fa'ola/Fakasu: from tree at  ODCRS; 
A, leaf (x0.75);  B, flowering shoot (x0.75); C, matured, 
over-ripe, cluster of fruit (x0.75). 
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shade given by the tree. Therefore, the tree can be easily 
pruned to suit its location. 


It is also in the Reefs where Fa'ola is reputed to be valuable 
for food garden rejuvenation. To restore ground fertility 
quickly, some farmers plant stick cuttings of Fa'ola after their 
last root crop. The reasons given are that it grows fast, and 
soon develops a canopy that shades the bare ground and produces 
a voluminous leaf litter. It can be cleared easily for subsequent 
crop cultivation. However, Fa'ola does develop an extensive 
surface root system which according to some sources, can be a 
problem, though this is denied in the Reefs. Surface roots are 
far reaching but are few in number. Therefore once cut from the 
tree base, they can be pulled away in almost one piece. 
Remaining roots are said to rot quickly in the ground, partly 
because they have a thick, less fibrous outer layer. 


Inspection of the roots shows them to possess nodules. While 
symbiosis with Nitrogen fixing bacteria is uncommon in_ non- 
leguminous plants, it may be that Fa'ola possesses this 
beneficial feature, which without understanding its mechanism, 
Reef Islanders have recognised and exploited. 


Some evaluation of this tree as an ‘alley crop' for agro-forestry 
techniques has already been undertaken. Preliminary observations 
show it to be of little practical value, because many crop insect 
pests are harboured by its canopy, and because it loses its 
vigour after coppicing. 


Nevertheless, in a non-alley crop situation it remains a 
potentially valuable tree, the properties and benefits of which 
need to be ascertained. If Fa'ola is found to bring significant 
quantities of a growth-limiting nutrient to the top soil, which 
within the Solomons is usually potassium or phosphorus, then it 
may have potential in other farming systems. For example, insect 
pests may be less of a problem when this tree is used as a fallow 
crop, because the area is completely cleared before planting the 
food crop. This is a totally different situation to alley 
cropping, where the ‘'‘alley' tree (mulch crop) and food crop 
remain in close proximity. 


Fa'ola's other recorded agricultural applications are as a_ live 
support for indigenous yams (Reefs) and a fencing material for 
both dead and living fences. Live Fa'ola fences are usually made 
for extensive pig or garden enclosures (South and Mainland 
Malaita, Santa Ana). On one small island in the Reefs, Fa'ola 
was planted along a sea shore to provide a windbreak for a_ plot 
of bananas just inland. It was also claimed that the leaf fall 
from the Fa'ola trees was blown inland onto the banana area, and 
so fertilised the land. 
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Fa'ola wood is moderately lightweight , soft, and therefore only 
occasionally used in local construction (Santa Ana, Papua New 
Guinea - Powell, 1976). Forman (1971) states that it is a 
possible pulpwood species, and Walker (1956) says it is suitable 
for turnery and tool handles. It is used by some Polynesian 
communities for canoe outriggers (Temotu). 


Medicinally the applications of Fa'ola are diverse. Young leaf 
extract is drunk for diarrhoea, and a heated leaf preparation 
Squeezed on sores (Western). The vapour from boiling leaves and 
water is used in Makira to treat 'Red eye' (conjunctivitis), and 
in Papua New Guinea,the leaves have been recorded in the 
treatment of tuberculosis, coughs, and wounds (Powell, 1976). 
Oral medicines made from scraped bark are given to persons who 
have been accidentally poisoned by eating certain kinds of toxic 
fish (Reefs), and to women who suffer from difficult births 
(Santa Ana). Additional to these uses are other Solomon Islands 
medicines (Maenu'u, 1979), for the cure of whooping cough, and 
for women with a retained placenta after childbirth. 


In Vanuatu Fa'ola has been identified as the host plant for the 
vector insect Myndus taffini, which spreads the lethal disease 
of coconut - ‘Foliar Decay’ caused by M.taffini (FDMT). While a 
Similar insect Myndus sp. nr. taffini has been found in Temotu 
Province, it is not yet known whether it will spread the disease, 
or indeed whether the disease occurs in Solomon Islands. This 
demonstrates that the agriculture services need to be aware of 
such tree-insect relations, before such multi-purpose trees are 
employed in any new farming system. 
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5.2 Live Fences 


Particular emphasis has been placed on plants that are 
traditionally used as live fences, not only because some are 
possibly of potential as hedgerow species, but because pig 
rearing, and the damage wild or uncontrolled pigs can cause, is 
very significant in rural Solomons Islands. Despite various 
cattle development projects, pig production remains the foremost 
livestock activity of the rural areas, with poultry the second 
most common and important. Fencing is therefore important’ to 
control the movement of pigs. In Malaita, groups of families or a 
village will often fence off quite large areas of land for the 
rearing of pigs. The alternative is to fence the food gardens or 
villages, which was also noted on Malaita and Santa Ana. 


Plants used to mark boundaries, or other important areas such as 
burial grounds, are also considered within this section, because 
they can also be propagated from stick cuttings, and therefore 
have the pctential to be used in fences. 


Live fence species not included in the following accounts are, 
Fala Kwasi (Barringtonia araiorhachis - Isabel) and Taba Ulu'lu 
(Pisonia cauliflora - Santa Ana). 


Pterocarpus indicus Willd. Papillionaceae (Leguminosae) 
New Guinea Trade name = New Guinea Rosewood 
The timber is known as '‘Amboyna' 


Kwara'ae = Liki 
Nginia - Ligi 
Ayiwo - Nyia Neli 


Vaiakau - Na Kwaio - Ligi 
Graciosa Bay - Noi'eni To'oabaita - Liki 
Roviana - Ringi Maringe - Grigi 
Marovo - Rigi Bugotu - Ligi 
Kusage - Dandara 

Varisi - Nakumu Santa Ana - Riki 


A common, medium to large tree, which, when mature, usually has 
plank-like, equal or steep buttresses that commonly extend into 
flutes on a poorly formed, gnarled bole (Whitmore, 1966). The 
branches are extensive, becoming horizontal and finally drooping 
Slightly at the ends, so giving mature trees a dome-shaped 
appearance. Although small, the flowers are showy, bright yellow, 
and have a strong fragrance. Liki is most easily identified by 
its copious red sap and characteristic fruit - winged, disc- 
Shaped pods. 
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Fig.63. Pterocarpus indicus: Liki: New Guinea Rosewood: from tree 


at Mt. Austen & Botanical Gardens; A, tree; 8B, portion of 
leaf with several leaflets (x0.75); C, shoot with cluster of 


pods (x0.75). 
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This tree is common in:mixed swamp forest and is usually found 
near the sea and along rivers. However, it can also grow on deep 
sandy soils (Zanzibar - Streets, in Thompson, 1980). 


Uses 


Liki is indeed a 'multi-purpose tree'. Because this text has an 
agricultural bias, Liki is described under the heading 'Live 
Fence', but it does have several other applications. As a timber 
tree Liki is very important, both locally, and for export. 
Foresters describe the timber as moderately soft, moderately 
light, having a permanent fragrant odour, being attractive, and 
easy to work (Foreman, 1971; Walker 1956). It is said to be 
Suitable for furniture, boat building, veneers and interior 
finishing. Not surprisingly therefore, Liki is important for all 
house timbers (Santa Ana) and canoe building (Temotu Province, 
Malaita, Guadalcanal, Makira). Other items made from its wood, 
are paddles and outrigger beds (Quter Reefs), carvings, tool 
handles, and yam/pana stakes (Santa Ana). The plank-like 
buttresses are shaped into doors and canoe seats in Makira 
Province. 


The timber is durable when cut for fencing (Guadalcanal, Malaita) 
and if it is not debarked, the posts will grow. This attribute 
is utilised to make live fences for pig enclosures in Malaita and 
Makira Provinces. 


In the Reefs Liki is planted to mark boundaries, and it is 
believed to be a beneficial tree to have on the edge of a_ food 
garden, because the leaf fall from its overhanging branches 
improves the soil. -It also taps deep soil nutrients inaccessible 
to field crops, and brings a proportion of them into the crop 
nutrient cycle via the leaf litter. Since Liki is an indigenous 
legume, the appropriate innoculating Rhizobium is likely to be 
present. Therefore Liki almost certainly possesses the family 
property of fixing atmospheric nitrogen and thereby increasing 
the level of this growth limiting nutrient in its immediate 
vicinity. 


When propagated from stick cuttings Liki grows rapidly. It might 
be suitable as a shade tree for cocoa, except that when mature 
the crown becomes quite dense. In some places it is 
occasionally planted for shade, because of its aesthetic crown 
and fragrant flowers (Whitmore, 1966). 


Liki is also maintained in villages for custom medicines. Bark 
Or cambium preparations are used in the treatment of dysentery, 
‘weak blood' or excessively heavy menstruation (Isabel), and 
gonorrhea (Reefs). In Papua New Guinea it is used for 
tuberculosis, headaches, sores, and a purgative (Powell, 1976). 
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Fig.64. Premna corymbosa: (Fi'i/Fa'i) Kwa'u: from tree at  DCRS; 
A, tree; B, shoot with leaves, inflorescence (above), & 
fruiting inflorescence (below). 
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Premna corymbosa (Burm.f.) R. & W. Verbenaceae 
Kwara'ae = (Fi'i) Kwa'u/(Fa'i) Kwa'u 


Ayiwo - Nyia Neyali/Valovalo 
Graciosa Bay - Nperku/Nonaka Kwaio - Samo 
To'oabaita - Kwau'u 
Roviana - Zovi/Bubuku Vuvutu 
Marovo - Chakope Bugotu - Aro Aro 
Varisi - Pusaka 
Santa Ana - Segesege 
Rennell - Vanguvangu Kahua - Ai'Aro 


A very common bushy, and sometimes straggly, small tree of sandy 
shores and coastal areas. The many fruit are small,  Dlack, 
globose, and are borne in corymbose cymes. The flowers are 
small, and an unspectacular green white. This tree is preferably 
called "Fi'i Kwa'u" rather than "Kwa'u", because it commonly 
branches at the base, forming several or many erect trunks. 


Uses 


As with other small trees that are easily grown from cuttings, 
Fi'i Kwa'u is sometimes planted to provide a live fence for pig 
enclosures (Malaita). It is particularly suited for this purpose 
because it has a basal branching habit and relatively rapid 
growth rate. Although Fi'i Kwa'u never really attains much 
height, the trunks/branches are suitable for rafters and medium 
quality house posts (Malaita). The wood is also a popular fuel 
because it is easy to split and gives a hot, fast-burning fire 
which is ideal for cooking (Temotu, Guadalcanal, Malaita). 


Bowls, paddles and carvings are made from Liki wood in the Reefs, 
Santa Cruz, and Rennell. Other incidental uses include, the 
traditional method of making fire by rubbing two pieces of the 
dried wood together (Malaita), and also the manufacture of 
harvesting hooks for nut trees from small inverted pieces of 
Fi'i Kwa'u, that have a small branch node at their distal end 
(Makira). 


Of great renown and importance are the medicines made from this 
tree. Leaves and shoots are an exceptionally common cure for 
headache, usually being heated and then inserted in the nose, 
wrapped on the forehead, or made into vapours and inhaled nasally 
(Isabel, Western, Malaita, Santa Ana, Temotu, Guadalcanal). 
Heated leaves are also rubbed on aches and pains (Santa Ana), and 
an extract from the young foliage is drunk to cure diarrhoea 
(Guadalcanal, New Georgia). 
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Fig.65. Fagraea racemosa: Ngara: from plant on Mt. Austen; 
A, tree; B, flowering shoot (x0.75); C, shoot with mature 
inflorescence. 
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In the Outer Reefs the leaves are chewed with betelnut for their 
strong flavour, although usually only when leaves of Piper betle 
are not readily available. - 


Fagraea racemosa Jack. ex. Wall. Potaliaceae 
(Loganiaceae) 
Kwara'ae = Ngara 
Kwaio - Fasugia 
Roviana - Jelemumu 


Marovo - Beri Maringe - Jejebru/Saka 
Lengu - Tole Santa Ana - Suga Qoru 
Nginia - Bou Kora Kahua - Weikare Banogo 


A common small tree found in lowland rainforest,- although not a 
natural inhabitant of secondary growth. The inflorescence is a 
terminal raceme bearing groups (cymes) of white showy flowers 
(2-3cm long). From the inflorescence, heavy clusters of ovoid- 
conical fruit develop which, being terminal, cause the thin 
horizontally held branches to droop downwards, so giving the tree 
a characteristic erect trunked but drooping limbed appearance. 


Care should be taken when handling dead Ngara trees because the 
bark possesses fine irritant hairs similar to those of some 
bamboo species. This is not a recommended feature by which the 
accidental identification of this tree should be made. 


Uses: 


An important tree for live fencing in some areas of the Solomons. 
It roots easily from cuttings, coppices well, and grows straight, 
quickly, and strong. Ngara fences are chiefly planted to control 
the movement of pigs, either to hold them within enclosures, or 
to exclude them from houses and gardens (Malaita, Western, 
Makira). 


Though not recorded:in the survey, Walker (1956) and Tedder (MMT 
272) reported the soft, heavy Ngara timber as being used in 
the Solomons as a pole wood for house construction - presumably 
because of the straight and erect trunk growth habit. The wood 
is also recorded as being used to make hair combs because it does 
not splinter (MMT 272), and in Papua New Guinea the leaves are 
used for sealing stone ovens or for wrapping food (Powell, 
1976). 
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Barringtonia racemosa (L.) Spreng Barringtoniaceae 


(Lecythidaceae) 
Kwara'ae = Falanganda/Futu 
Ayiwo - Halanganoa 
Vaiakau - Tumala Vau Lengu - Mathatea 
Rennell - Hutu Santa Ana - Wasina 


A common small tree found near the coast, and usually close to 
creeks, rivers, swamps, and streams. Falanganda slightly 
resembles some cut-nut species. Particularly similar are its leaf 
Shape, and long, racemose inflorescence, bearing many white 
flowers. The Falanganda inflorescence can be distinguished from 
cut-nut by the sparser flower arrangement and longer flower 
pedicels* (2.5-3.0cm). The tree is most easily characterised, by 
the four cornered fruit, 3-4cm wide and almost square in cross 
section when ripe. 


Falanganda trees observed during the survey were less than 15m 
tall and were said never to exceed this height. Walker (1956), 
however, describes a Barringtonia tree of the same Kwara'ae name, 
leaf, flower, and fruit characteristics, that was 25m tall. The 
same tree had branching buttresses 60cm high and that spread 
into extensive surface roots "similar to those of Bruguiera 
species" close to the ground. | 


Uses: 


In Malaita, Guadalcanal, Santa Ana and the Outer Reef Island, 
Nifiloli, Falanganda was reported used as a live fence 
especially suitable for wet areas, and that it was established 
from stick cuttings. Its reported use in Guadalcanal may be 
circumstantial, as the farmer concerned had planted the hedge as 
an experiment - possibly adopted fron another Province. In Santa 
Ana, Falanganda was used to mark boundaries, because even when 
roughly planted as a cutting, it stays alive. The cutting's 
position therefore rapidly becomes 'permanent'. 


In the Solomons the only recorded usage of Falanganda timber was 
in the Outer Reefs, where seats (benches) or flooring of the 
thick 'split-log' style are made by splitting trunks centrally 
along their length. 


Lastly, in Guadalcanal a mild laxative suitable for children was 
reported to be made from the bark sap. 


* Pedicel = the stalk of a single flower 
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Fig.66. Barringtonia racemosa: Falanganda/Futu: from tree at DCRS; 
. Brees » flowering shoot with 


portion of inflorescence 
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Phyllanthus ciccoides Muell.Arg. Euphorbiaceae 
(+/5yn. P.reticulatus Poir.) 


Kwara'ae = Sasale Roviana - Hili Bubuku 
Ayiwo - Nyia Neyali Kahua - Ar'e 
Graciosa Bay - Nperku Santa Ana - Ar'e 


Occasional small tree (Whitmore, 1966), found in secondary bush 
and old gardens. It was collected on the edge of a sweet potato 
garden near Munda. 


Uses 


Sasale is one of four trees, the leaves of which are pounded and 
boiled with Pandanus in order to stain the Pandanus black for 
traditional mat making. The dye, a permanent jet-Dlack mixture, 
contains a seaweed, plus leaves of Alita (Terminalia cattapa), 
Alabusi (Acalypha grandis), A'akwasi (Rhus taitensis) and Sasale. 


Though the Kwara'ae assistants to the Project were unaware of the 
use of Sasale in a dye, they were very familiar with the use of 
A'akwasi (Rhus taitensis) for black staining. It is possible, 
therefore, that Sasale may be included either as a base medium, a 
fixing reagent, or as part of the dye itself. 


Sasale grows rapidly, and can be propagated by cuttings. It is 

planted in Kwai (Malaita) for live fences to control the movement 
of pigs, and as live stakes/supports for indigenous shade 
requiring forest yams and pana. Because the wood is quite heavy, 

it is suitable for traditional taro digging sticks/hoes, despite 
its not being exceptionally hard. 


It is an average firewood and does not burn out rapidly. For 
construction it is only suitable for temporary houses such as 
garden shelters, where it is used for the beams or posts. 


Euodia hortensis Forst. Rutaceae 
Kwara'ae = Fo'oka 
Rennell - Usi 
Marovo - Burongo Tomba 
Varisi - Pulaule Kwaio - Fo'oka 


An uncommon, small tree, which has a characteristic aromatic 
smell and panicles of small white flowers. 


When Fo'oka is small, it may be confused with Ri'i 
(E.anisodora). However, it can be recognised by its elliptic 
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Fig.67. Euodia hortensis: Fo'oka: from plant at Botanical Gardens; 
A, tree; B, shoot bearing one mature & one old inflorescence 
(s0.75)5 €. shoot (*0.75). 
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leaves which have a rostrate apex and are shorter and broader 
than those of Ri'i, which are long, slender and lanceolate. Also 
Fo'oka is a larger plant than Ri'i and can be classified as a 
tree rather than a large shrub. 


Uses 


Fo'oka is of importance because it is very often planted to mark 
boundaries. It is commonly found at 'tabu' sites, and more 
recently in cemeteries (Malaita; Guadalcanal). Such places are 
themselves sometimes landmarks for boundaries. Fo'oka most 
probably acquired this function because it can be readily 
propagated by cuttings, and because of the strong smell and 
associated custom medicines. 


In Western Province and Malaita heated Fo'oka leaves are rubbed 
on bruises. Maenu'u. (1979) found that the bark is sometimes 
chewed with wild betel nut (Areca macrocalyx), and rubbed on body 
pains. In Papua New Guinea colds are treated with a diluted 
drink of crushed leaves (Powell, 1976). 


As a means of preventing wild pigs from finding and _ spoiling 
food gardens, twigs of Fo'oka are placed on pig trails that 
lead towards gardens. The strong odour of the broken twigs is 
thought to disrupt the pigs' sense of direction. Also, because 
of the aromatic scent, sprigs of Fo'oka, are worn in the hair and 
attached to ceremonial dance wear (Roviana, Guadalcanal, Papua 
New Guinea - Powell, 1976). 


Fo'oka firewood is so fast burning when dry that it is rarely 
used as a fuelwood. 


Nastus aff. productus Poaceae (Graminae) 
Common Name = (SmaII) Bamboo 


Kwara'ae = Aufiru 


A dense, often drooping small bamboo. The stemis thin (4cm 
diameter) with a pale green or yellow exterior. Aufiru flowers 
were not found during the survey, and were unknown to the 
villagers who were questioned. The plant is easily propagated by 
suckers, or branched, growing node-cuttings from lower portions 
of the stem (Malaita). 


Uses 
Of all the bamboos, Aufiru has the least diversity of uses. In 


North West Kwaio area, it was found planted against one periphery 
of a village as a fence. Also in Kwaio it was reported to be 
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planted around some 'tabu' areas in order to mark the sites and 
prevent any human access to them. A stand of Aufiru is quite 
impenetrable at the base. The drooping habit is attractive and 
the tunnels that it forms often provide a popular shaded place 
to relax. 


Stems of Aufiru are flexible and are most frequently cut for 
fishing rods. Their use for construction, however, was not 
recorded. In Papua New Guinea a Nastus of unspecifed species is 
used for general tyings (Powell, 1976). 


'Aufiru' is also the name of a different Nastus species that is 
of a climbing rather than 'clumped' habit. The few stems of this 
second Aufiru, are thin, flexible, and capable of extending into 
high forest canopies. Surprisingly Kwara'ae sources said that 
this Aufiru is not a useful plant, one reason being was that the 
Stem is too thin. The fact that this plant was not encountered 
during the survey, indicates that it is either quite rare, or 
that it is indeed not very useful. 
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5.3 Firewood 


With the exception of some densely populated areas such as 
Honiara and the islands of Santa Ana, the Reefs, and Simbo, 
firewood is plentiful in Solomon Islands. Firewood is generally 
the only domestic cooking fuel used in the rural areas, also 
being essential for the drying of copra and cocoa. High 
rainfall, profuse secondary regrowth, and widespread forest means 
that the people of the Solomons have a choice of fuelwood. 
Therefore, apart from selecting woods with particular burning 
characteristics for particular jobs, selection of a tree for 
firewood is influenced by several factors, namely, alternative 
uses, the timber weight, proximity to the cooking house, as well 
as the ease with which it is felled, cut and split. 


Though almost any tree can be used for firewood, the small, fast 
growing trees of secondary regrowth in old gardens are a common 
Source, aS are many mangrove tree species. In the high population 
areas where little forest remains, driftwood is occasionally 
used, and in the future, should land-use be intensified by means 
of tree-based farming systems, then the trees or hedgerows of the 
system may be chosen so as to provide fuel in addition to their 
nutrient cycling function. 


Schleinitzia novo-guineensis (Warb.) Verdc. Mimosaceae 
var. novo-guineensis (Leguminosae) 


Synonyms: S.microphylla Warb. 
Piptadenia novo-guineensis Warb. 
Prosopis insularum (Guill.) Breteler 


Kwara'ae = Karefo 

Kwaio - Karefo 
Aayiwo - Nyia Nwuve To'oabaita - Magafe 
Graciosa Bay - Nongowo 

Maringe - Gegefla 
Varisi - Kakamuka 

Santa Ana - Mauru 
Nginia - Qeva Kahua - Mauru 


A common small to medium tree (4.5-20m tall) and a_ frequent 
component of secondary regrowth/afforestation in abandoned food 
gardens. Karefo does not develop buttresses, but has a_ short 
bole of 2.4-10m length, which commonly splits into several 
spreading branches supporting a spreading 'feathery' crown. 


The fruit are oblong (4-9cm long and 1.4-2.0cm wide), quite flat 


and contain 8-20 blackish seeds. Karefo has bipinnate leaves 
made up of small, sensitive oppositely arranged pairs of 
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Fig.68. Schleinitzia novo-guineensis: Karefo: from plant on _ far 
side of Mt. Austen; A, tree; B, flowering shoot bearing an 
almost fully mature cluster of pods (x0.75). 
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leaflets, each of 5-6mm length and 20-25mm width. Individual 
flowers are very small, and are borne as a densely packed, 
spherical infloresence, of up to icm diameter when mature. 


Schleinitzia is a small genus confined to the Pacific. In _ the 
past it has been confused with Piptadenia (Walker, 1956), 
Prosopsis (Whitmore, 1966) and Leucaena, which is why Karefo and 
other plants from this genus have many synonyms. Young Karefo 
trees are easily mistaken for Leucaena. The two are best 
distinguished by their leaflet and flower size, which for 
Leucaena are at least twice the size of Karefo. 


Uses 


In the New Ireland area of Papua New Guinea a variety of 
S.novo-guineensis called 'pubescens' (Verdc.), has been used to 
Shade coffee and for fencing (Bernard & Verdcourt, 1969). In the 
Solomons, Karefo is one of a number of indigenous trees which are 
being tested for their suitability in self-sustaining alley- 
cropping farming systems. Karefo has been selected because it is 
fast growing, easy to propagate from stick cuttings, does not 
grow excessively large, and has small leaflets which quickly 
decompose, thereby releasing nutrient elements into the soil and 
plant nutrient cycle, and maybe permit crop cultivation on 
nitrogen deficient soils. 


It is because Karefo is so fast growing that it is a_ successful 
inhabitant of abandoned gardens and is consequently readily 
available to most communities in the Solomons, should they have a 
use for it. In fact Karefo has numerous applications, the most 
important of which is as a source of fuelwood (Guadalcanal, 
Temotu, Western, Makira, Malaita). Karefo timber is light and 
therefore easy to transport, it burns well giving off much heat, 
although possibly too fast for non-cooking purposes, and is soft 
and easy to split. Lastly, it is plentiful. In 'Maringe' 
(Isabel), it was said to be the firewood most commonly used for 
cooking pig. 


As a construction timber the importance of Karefo varies greatly 
between regions of the Solomons, mainly because the sources of 
alternative Duilding materials available to communities vary as 
well. Karefo timber has little resistance to fungal attack 
(Walker, 1956) and is therefore unacceptable in those areas with 
heavy rainfall where a greater incidence of timber rotting fungi 
is encountered. 


In the Reef Islands, people recognise two types of Karefo, that 
differ only in their wood. One type has hard wood and is 
occasionally cut for rafters. If left outside, it rots quickly 
but inside it is durable and is not attacked by wood boring 
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insects. The other 'soft-wood' type is most commonly collected 
for firewood. It is resistant to salt water and therefore 
suitable for paddles and posts for buildings that stand near to, 
or in, the sea. In Tami Island (Papua New Guinea), canoe 
outriggers are carved from Karefo timber (Bernard and Verdcourt, 
1979). Karefo was also recorded as a construction timber in 
Southern Isabel. 


In Makira province pounded Karefo ashes are a major constituent 
of a popular black dye, the other constituents coming from Ant 
Plant (Hydnophytum sp.) and two trees, 'Goga' and 'Rangi Rangi' 
(Kahua Tanguage). In Santa Ana bow strings made of Banyan root 
fibres (Baolagaragara, Ficus benjamina) are waxed to make them 
slick and fast by rubbing with a handful of Karefo leaves. In 
Graciosa Bay, Temotu Province, durable canvas-like sleeping mats 
are made from strips of Karefo bark. The bark has_ medicinal 
properties also, being used to treat boils (Malaita) and chronic 
pains (Reefs). 


In the past in Malaita, young leaves of Karefo saplings were 
collected as a cabbage and cooked in bamboo with Taro. The 
reason given for decline in the consumption of this cabbage is 
that there has been a decline in the cultivation of the 
associated food, Taro (see Staples). Undoubtedly, the 
introduction of exotic vegetables and the widespread cultivation 
of Baera (Hibiscus manihot) has also had the effect of reducing 
the use of this and other traditionally gathered tree cabbages. 


Eugenia clusiifolia (A.Gray) Muell. Myrtaceae 
Kwara'ae = Aibu Asi 
Ayiwo - Nyia Nebula Rennell - Ubo 


Roviana - Pindiki Nginia - Toleraumarisi 


A medium sized tree noted near the sea in Western Province, and 
centrally in Rennell. 


Uses 


A popular, slow burning firewood. In Roviana Lagoon trees are 
killed by ring-barking at the base specifically to provide 
firewood. 


The wood is very hard, and small trees are suitable for posts 
(Roviana). A fault is that the trunk is commonly crooked, which 
is the reason why it is not valued for posts in East Kwai 
(Malaita). 
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In Rennell also, Aibu Asi is a highly esteemed firewood. However 
the Rennellese Aibu Asi could be a different species to that 
identified in Western Province, because in Rennell the fruit are 
commonly eaten, but in Western Province, as elsewhere, they are 
not eaten. The small white fruit blacken when ripe, at which time 
the flesh covering the seed can be eaten without cooking 
(Rennell). 


In the Reef Islands, the flowering of Aibu Asi marks the time 
when roofing and house tyings should be strengthened. Shortly 
after flowering comes 'Koburu' - the season of strong westerly 
winds. 
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5.4 Miscellaneous Agricultural Plant Uses 


The accounts within this sub-section are presented to illustrate 
some of the agriculturally related uses that plants can _ have, 
e.g. pigfood, stakes for food garden crops, and shade. Other 
than Raranda Dada (see below), some of the plants that are 
collected for pig food are Kwalo Salu/Kwalo Salu  Malefo 
(Epipremnum spp.), wild Swamp Taro (Cyrtosperma), and pithy palms 
such as Fa'i Di'a (Caryota) and Sago (Metroxylon sp.). A list of 
the plants that are used to stake food garden crops would be 
enormous, since the main criterion involved in selecting stakes 
is simply that they are readily available and sufficiently 
durable to last through the cropping season. Less numerous are 
the purposely cultivated plants that provide a living support for 
indigenous, shade tolerant Dioscorea species. Dae Fasia (Gnetum 
gnemon) is a Reef Island example of one such plant which, in 
addition to providing shade and support, produces edible leaves 
and fruit. 


The only major agricultural use of shade trees in Solomon Islands 
is in cocoa production, for which the introduced leguminous 
trees Glyricidia and Leucaena are the main species. The Solomons 
has not. escaped the epidemic of the Leucaena_ psyllid, 
Heteropsylla cubana, which sucks the young shoots and leaves. 
This pest, appears to be declining in importance in the region 
and it is thought that Leucaena will once again be a useful shade 
plant for cocoa. Other than the use for cocoa shade, the main 
Significance of shade trees in the rural areas is within 
villages, where trees such as Saola (see later) and Ficus species 
(Baola and Sirifena - 'Banyan') are cultivated (Isabel). 


Finally, reference is made to 'living ladders'. These are small 
trees of erect and slender habit that are planted close to the 
base of certain large fruit producing trees. They provide a 
simple means of access into the canopy of the larger tree that is 
used during harvest of its produce. It was in the Reef Islands 
where arboriculture is a tradition, that this practice was seen. 
There, Dae Fasia or cut-nut (Barringtonia sp.) were noted 
planted next to trees such as breadfruit (Artocarpus altilis), 
Aioo (Spondias), and Ako (Pometia). 


Ficus storckii Seem. Moraceae 
Kwara'ae = Raranga Dada Ayiwo - Nyia Nevau 


A common small tree found at all elevations throughout Solomon 
Islands (Whitmore, 1966). 
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Uses 


Raranga Dada was collected at the end of the survey. The 
information concerning its usages is therefore scanty, and from 
the Reefs only. 


All leaves, shoots and young stems are an important pig feed in 
the Inner Reefs. However, young shoots and young tender leaves 
can also be cooked as a 'cabbage' for human consumption. 


According to the informants in the Inner Reefs, who themselves 
occasionally eat this cabbage, it is more usually eaten by the 
Polynesian people on the Outer Reef Islands. 


Phragramites karka (Retz.) Trin. ex Steud. Poaceae (Graminae) 
Kwara'ae = Fi'i Rande/Fi'i Rade 


Maringe - Kapi 
Ayiwo - Nenyi Bugotu - Se'o 
Graciosa Bay - Neni 

Santa Ana - Ate 
To'oabaita - Fui Rade Kahua - Ate 


A slightly woody grass, growing up to six metres tall and usually 
forming dense pure stands. Occasionally cultivated. 


Uses 


Traditionally the very light and straight stem is cut to make the 
shafts of spears and arrows. This practice is now rare and the 
Fi'i Rande canes are used for non-weapon purposes. 


In both Guadalcanal and Makira, stands of Fi'i Rande are planted 
in gardens to provide a source of stakes for annual yam or pana 
cultivation. Fi'i Rande canes are also a useful Support for many 
herbaceous plants such as beans and snake gourds. 


The canes are equally valuable as battens over which sago leaves 
are folded and sown to make walling and roofing sheets. 
Alternatively they can be split lengthways to produce strips, or 
a coarse thread, with which the leaves are sown onto the batten. 
In Isabel, strips of Fi'i Rande cane are used to secure the sago 
Sheets on the ridging of buildings - a job that demands only the 
most weatherproof and strong cordage. 


In some areas of the Solomons, house walling is made by pressing 
vertical battens of Fi'i Rande stems or other such materials. 
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Similarly, Fi'i Rande cane can be used in place of bamboo for 
traditional plaited walling (Kwai). 


Fi'i Rande has been recorded as a building material in Papua New 
Guinea also. In one area the canes are used as thatch for the 
traditional thatched-roof houses (Powell, 1976). 


Cleidion spiciflorum (Burm.f.) Merr. Euphorbiaceae 


Kwara'ae = Saola 

Lengu - Tholo 
Graciosa Bay - Nombertu 

Kwaio - Saola 
Roviana - Ibibu 
Marovo - Ibibu Santa Ana - Marawa 


A small to medium sized tree, not having buttresses, but 
characterised by the fruit which usually have three, — but 
occasionally two, globular lobes, of approximately icm diameter 
at the end of a tapering stalk. 


Uses 


Saola is a common village shade tree in the area of Ngatokae 
(Western) visited by the survey. Cultivated trees were also found 
providing shade in villages on Guadalcanal and Santa Ana. 


In Santa Ana where the choice of useful timber trees is limited, 
Saola is used for staking yams. Otherwise the timber is not 
recorded as being of much value, other than on Santa Cruz where 
it is used for firewood. 


Saola has much involvement in custom medicines of the Solomons. 
In the Reefs, babies suffering from scabies are bathed in water 
which has been boiled with bark scrapings of Saola. Boiling is 
done in the traditional fashion, that is, by placing hot stones 
in a wooden bowl of water. Other Saola medicines were found to 
have a more mystical basis. They are usually involved either in 
the treatment of weak and disabled children to make them grow 
rapidly, or with preventing sleep, to avoid the danger of being 
attacked while asleep. 


Finally, in Santa Ana, there is a saying that if Saola is the 
first tree to grow in a newly cleared garden, then the garden 
Will be productive. Though entrenched in custom, it may be that 
Saola grows on only fertile land, or that it has a= positive 
symbiotic effect, with respect to nutrients or pathogens, on the 
crops in the garden. 
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6. CONSTRUCTION AND TIMBER 
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6.1 Building Materials 


One of the main assets of rural life within Solomon Islands is 
that people can build very comfortable, safe and durable housing 
from the plant materials that surround them. This facility 
derives from the knowledge Solomon Islanders have, both of the 
durable timber trees in the forest, and the vines, palms, tree 
ferns and bamboos. It is this knowledge, rather than information 
concerning valuable export and milling tree species, that is of 
relevance to this text. However, when it is known that a tree has 
an economic value for processing, this is noted, and additional 
information can be gained from texts such as Walker (1956), 
Whitmore (1966), and Foreman (1971). 


Many species that are useful for house construction are mentioned 
elsewhere in the text. Some of these are, To'oma (Terminalia 
solomonensis), Aioo (Spondias sp.), Ako (Pometia sp.), Fae Fae 
(Kleinhovia), Liki (Pterocarpus), Arokoko (Gmelina moluccana), 
Ainigau (Xantestemon), and Sato Sa'o (Cananga odorata). 


Sago Palms (Metroxylon spp.) are the primary source for roofing 
and walling material, with Pandanus (Rennell) and Amba Sao (Nypa 
fructans) of minor importance. 


6.1.1 House Timber Tree Species (including tree ferns) 


Vitex cofassus Reinw. ex. Bl. Verbenaceae 
Kwara'ae = Fata/Aiulu'ulu/Fatanaki 


Roviana - Vasara 
Marovo  ~- Vasara To'oabaita - Fata 
Varisi - Arovo 

Maringe - Vahara 
Lengu - Vatha Bugotu - Vaha 


A common, large ill-formed tree of lowland Solomon Islands, often 
found in disturbed forest, such as that south of the Guadalcanal 
Plains (Whitmore, 1966). It is characterised by thick, steep 
buttresses which extend into the trunk as irregular fluted 
flanges. The trunk is often twisted and gnarled, and the limbs 
are massive, usually ascending steeply into a diffuse spreading 
crown. This tree has not been recorded from Temotu Province. 


Uses 


One of the most important and renowned timber trees in the 
Solomon Islands, it is used for any part of local house 
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Fig.69. 


Vitex cofassus: Fata/Aiulu'ulu/Fatanaki: from tree near 


the General Hospital, Honiara; A, tree; B, flowering stem 
with leaves & portion of terminal inflorescence (x0.75); 
C, portion of fruiting inflorescence & stem (x0.75). 
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construction, including posts. In particular, Fata is highly 
prized for canoe paddles. However, it was also recorded that 
drums, bowls, carvings, and canoes can be made from Fata wood. 
In Papua New Guinea the wood is also used for tool making 
(Powell, 1976). 


Depending upon the form of the individual tree, most large Fata 
trees are saleable, despite inevitable machining losses which 
result from the limited length of clear bole and prolific 
fluting. Fata timber is of economic value because it is strong, 
durable, does not warp after cutting, and has attractive grain 
when cut. It is suitable for boat building, panelling and 
furniture (Walker 1962 and Foreman 1971). 


Several separate Kwara'ae sources reported that Fata medicines 
are used to treat a severe itching of the feet that occurs after 
working in water. The extract of heated bark scrapings is 
squeezed onto all scratches and itches on the patient's feet. In 
some areas, the tree is reputed to have certain magical 
properties also. 


The importance and abundance of Fata is reflected in that it was 
one of only four woods that were permitted as fence posts for the 
Livestock Development Grant in Solomon Islands of the mid 1970's 
(Thompson, 1980). 


Securinega flexuosa Muell. Arg. Euphorbiaceae 
(S.samoana Croizat - Syn./missidentified, Walker, 1954) 


Kwara'ae = Mamufu'a Kwaio - Mamafua 
To'oabaita - Mamafua 
Ayiwo - Nyia Punabe 


Vaiakau - Pomou Nginia - Mavua 
Roviana - Mavuana Bugotu - Mavua 
Marovo - Mavuana 

Kusage - Mavuana Santa Ana - Mamafua 
Varisi - Urama Kahua - Mamahua 


A common, medium sized tree found in lowland (Whitmore, 1966) and 
on coral. It occasionally forms almost pure stands. 


Uses 


Mamufu'a is prized for its moderately heavy, hard, Straight wood. 
Claimed to be as durable as U'ula (Intsia bijuga), | Mamufu'a is 
valued throughout the Solomons for posts for housing and fencing, 

as well as for general house construction. Although hard, the 
wood is easily workable (Walker, 1962). Thick poles suitable for 
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Fig./0. Securinega flexuosa: Mamufu'a: from tree on Forestry plot 
at Mt. Austen; A, tree; B, shoot bearing dense nodal 
clusters of fruit (x0.75). 
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posts, can be split without difficulty to provide house rafters 
(Kwai). 


Mamufu'a is used for heavy construction, bridging, and piling, 
despite having a trunk of relatively small diameter. In the Reef 
Islands it is used for buildings that stand in the sea, because 
the wood is durable in salt water. 


Agriculturally this tree may have potential as a minor crop ina 
prospective Ngali nut (Canarium indicum)/Rattan (Calamus spp.) 
farming system that has been designed to supply both Ngali nuts 
and Rattan cane for export. For their estabishment, rattan plants 
require shade and freedom from excessive competition from other 
creepers. Similarly, Ngali trees benefits from some shading 
during their establishment, and initial growth period. From 
recent research by the Forestry Division (Chaplin, 1988 - part of 
which measured Mamafu'a as having an exceptionally fast growth 
rate), it is postulated that after one to two years growth, a 
closely planted stand of Mamufu'a (3m x 3m) would provide 
sufficient shade for the establishment of cultivated Rattan 
plants, and prevent the growth of many light requiring creepers 
and/or weeds. If the slower growing Ngali trees were planted at 
the same time as the Mamafu'a, after four or five years some 
Ngali trees should be sufficiently large to begin to replace the 
Mamufu'a as a shade and support crop for Rattan. Mamafu'a trees 
would gradually be harvested for sale as local house timbers - 
posts, beams, or rafters, depending on size. Should the Ngali 
trees not provide an adequate canopy as early as expected, then 
the Mamufu'a would be retained in the system and harvested at 
later date. The Mamufu'a therefore is intended to be a disposable 
asset of the system which, by virtue of its usefulness as timber, 
can be realised at any time. 


A medicinal drink made from the rasped bark has been recorded by 
D.de.Coppet (Maenu'u, 1979) for children with fever. 


Intsia bijuga (Colebr.) Kuntze Caesalpiniaceae 
(Syn. = I.amboinensis DC. (Leguminosae) 


+ Afzelia bijuga (Colebr.) A.Gray - Verdcourt, 1979) 


Kwara'ae = U'ula 

Nginia - Huhula 
Ayiwo - Nyia Nwola 
Vaiakau - Vei Bugotu - Rurula 
Graciosa Bay - Nokengia 

Santa Ana - Gugura 
Marovo - Kivili Kahua - Gugura. 


A common, usually medium-sized tree of up to 25m height, though 
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Fig.71. Intsia bijuga: U'ula: from young tree at Botanical 
Gardens; A, tree; B, shoot with flowering inflorescence 
(x0.751; G, pod (20.75). 
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occasionally growing very tall (in excess of 35m - Walker, 1956 & 
Verdcourt, 1979). Mature tree shows steep rounded buttresses 
which, when fully developed, can be 4m tall. The bole can be 
either straight or crooked and the crown usually nas a spreading 
habit and semi-deciduous foliage (Foreman, 1971). Flowers are 
white and arranged in dense terminal panicles, and the fruit are 
large oblong or pear shaped flattened pods containing 1-9 seeds. 


Uses: 


U'ula timber is highly prized within Solomons, Papua New Guinea 
(Verdcourt, 1976), and Malaysia (Whitmore, 1966). It is used for 
heavy construction, boat building (Western), house posts beams 
and other timbers (all Provinces), fences (Malaita), and 
furniture (Isabel, Reefs). Other items made from U'ula timber in 
the Solomons include, walking sticks (Reefs), food bowls 
(Makira), canoes (Isabel) and carvings (Makira and Reefs). 


Such is the reputation of the timber that U'ula was selected as 
one of the only four trees that were permitted for use as_ fence 
posts within the Livestock Development Grant Scheme of the mid- 
1970's. Properties that make the wood desirable are its strength, 
durability, and hardness, combined with the fact that it is 
easily cut, workable, fairly resistant to salt water, and is not 
prone to shrinkage or defects (Whitmore, 1966). In addition, the 
small branches of felled U'ula trees provide a good quality 
fuelwood (Isabel, Western). 


An U'ula bark medicine for the treatment of persons suffering 
from a mysterious urinary condition (very dark urine) was 
reported in the Reefs. Interestingly, the considered cause of the 
condition was that the victim had been poisoned by scorcery also 
done using an U'ula tree. Other medicines were recorded by D.de 
Coppet for the treatment of rheumatism, dysentery, and diarrhoea 
(Maenu'u, 1979). 


Commersonia bartramia (L). Merr. Sterculiaceae 
Kwara'ae = Dadame-E.Kwai/Daedae-W. Kwai 


Vaiakau - Houka Nginia - Njemara 
Graciosa Bay - Tame Tame 

Kwaio - Dadame 
Marovo - Jamara To'oabaita - Kasibulu 
Kusage - Petukele 
Varisi - Saloka 


co small, bushy tree of the secondary forest (Whitmore, 
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Fig.72. Commersonia bartramia: Dadame/Daedae: from living material; 
A, tree; B, Teaf (x0.75); C, stem bearing flowering shoot 
with leaves (x0.75); D, an ageing mature’ infructescence 
(x0.78) 
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Uses 


From the regrowth after a fire, and following garden clearing, 
Dadame grows up straight and fast, providing a plentiful supply 
of house rafters and occasionally beams. In some areas, uses 
other than rafters are restricted to temporary houses, such as 
garden shelters and kitchens. 


The very lightweight wood of Dadame is used by some for fishing 
floats (Western Province), but more commonly as a fast burning 
firewood, since it is easily carried. Dry wood can be 'rubbed' 
to start a fire (Guadalcanal) and small poles or sticks are used 
to stake yam and pana (Santa Ana). 


Equally important is the fibrous bark which can be processed into 
quality cordage for fishing line, nets, and baskets - the last 
having the characteristic attractive yellow colour of Dadame 
bark. The bark can also be made into a form of tappa cloth and 
used for belts, and 'kabilato' - the custom clothing of before 
(Reef Islands). 


Even without processing, strips of bark are used as crude rope, 
particularly for carrying produce and firewood. It is also used 
for tyings in the construction of kitchens, where they become 
preserved by the smoke of cooking fires. 


Similar uses of the bark were recorded in Papua New Guinea 
(Powell, 1976). 


Macaranga similis Pax & Hoffm. Euphorbiaceae 
+M.urophylla Pax & Hoffm. 


Kwara'ae = Suamango Rennell - Siango 


Ayiwo - Nyia Lopadyi Nginia - Venua 

Vaiakau - Venua 

Graciosa Bay - Nonepla Kwaio - Suamango 
To'oabaita - Thathale 

Roviana - Tukituki 

Marovo - Tukituki/Tangowo Santa Ana - Toko 

Kusage - Tukituki/Basuveve Kahua - Hinua Goro 


Small trees found in secondary forest and old_ gardens, 
M.urophylla being common and M. similis being rare. 


Uses 


The use of Suamango is diverse and widespread throughout the 
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and hence permanent close proximity to man. Generally, Suamango 
provides a plentiful source of building material, particularly 
rafters, walling frames, and battens on which sago leaf sheeting 
is made. However, in some areas such as Kwai in Malaita, 
Suamango is not considered suitable for main house construction. 
This is because these areas have access to forest, and a reliable 
supply of alternative, more durable timbers. In Santa Ana where 
timber is becoming a scarce resource, and the choice of species 
is limited, Suamango is used for flooring, of a heavy, split-log 
style. Nowhere in Solomons is this wood used for posts. 


In the Reefs, Suamango sticks are used to stake pana and to train 
the indigenous perennial forest yams to their respective host 
trees. 


The wood burns quickly and so is useful as a kindling or a 
firewood for a quick cooking fire. When dry, two pieces of the 
dead wood can be rubbed together to make fire (Makira). Also in 
Makira, the wood was said to make good tongs for removing hot 
stones from earth ovens. 


Equally as important as the timber, are the large Suamango 
leaves. Traditional stone ovens can be sealed with leaves of many 
Macaranga species. In Santa Ana Suamango provides the main oven 
leaf, and is said to impart a special flavour to fish. Suamango 
leaves are also used for personal hygiene, and one source stated 
that the leaves can be used for rubbing and cleansing one's body 
when bathing. In Santa Ana, where black stained carvings are 
traditional, sap extracted from Suamango leaves is used as_ the 
base liquid for a black paint/dye (see Aakwasi Rhus taitensis). 


Further study would certainly reveal many more traditional uses 
of Macaranga. Reports from Papua New Guinea state that the 
timber and leaves of Macaranga species have the same uses as 


mentioned above, and in addition Macaranga species are _ used 
medicinally to treat a range of ailments (Powell, 1976). 


Gomphandra montana (Schell.) Sleum. Icacinaceae 
Kwara'’ae = Ai Alo 


Vaiakau - Poniponi Mamine Santa Ana - Sugara 
Graciosa Bay - Nolu'e 


A very common small to medium sized tree of the lower storey. 
Not recorded as having buttresses. 


Uses 


In the past Ai Alo and Mae Mae (Medusanthera laxiflora) were the 
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only two trees from which house rafters and beams were made in 
Santa Ana. Because of the large and increasing population on the 
island, other inferior timbers are now used. On mainland Makira, 
where the diversity, quantity and consequently choice of trees is 
large, Ai Alo is used, but is not so valuable as on Santa Ana. 


Ai Alo, an important wood before matches became available, 
because of its extremely slow burning characteristic. Even now 
some people, particularly the elderly, carry a smouldering stick 
of Ai Alo to their gardens. One stick is said to last all day. 
Another feature of dry Ai Alo wood is that two pieces can also be 
rubbed together to make fire, a strenuous skill which people are 
still proud to demonstrate. 


Ai Alo was recorded as a beam and rafter timber on Santa Cruz. 
It did not, however, grow on the Reefs, and so was unknown there. 


Cyathea whitmorei Baker Cyatheaceae 
Kwara'ae = Kwa'e Ako/Gurako 


Maringe - Tongnaha Koko Santa Ana - Qaroto 


The tallest of the tree ferns, and when mature it commonly 
attains heights in excess of ten metres, with maximum heights 
estimated to be 15m.  Kwa'e Ako can. be distinguished from the 
closely related Kwa'e Bala by the darker, black/brown scales and 
trunk. 


Uses: 


In comparison to other tree ferns (see Section 4.4 - vegetables), 
this fern has a very bitter inedible foliage. It is important 
however for its heavy, durable timber. In Malaita the trunk is 
cut for house and fence posts, anda major reason for its 
selection is its resistance to white ants. The main disadvantage 
is the inconvenience of transporting the posts to their site of 
use. 


The straightness and strengh of tree fern trunks, especially 
those of Kwa'e Ako, was noted to have a different traditional 
application in southern Isabel. There, they are made into spears 
by splitting the trunks along their length and moulding the outer 
hard wood into shape (also Papua New Guinea - Powell, 1976). 


Within the hard wooden exterior of the trunk, is a thick pith 
core which is well known by children throughout Solomons as a 
good material to make balls with (Isabel, Malaita; Graciosa Bay). 


Some custom medicines were recorded. The foul smelling vapour of 
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boiled Kwa'e Ako leaves is inhaled to treat headaches or 
pneumonia (Reefs), and patients must usually close their eyes 
against its effects. In Isabel it is said that swollen testicles 
can be treated by standing in the smoke of heated Kwa'e Ako 
leaves. 


Cyathea alta Copel. Cyatheaceae 
Kwara'ae = Fi'i Gwea 


Fi'i Gwea is of medium size, generally larger than Kwa'e Bulu yet 
smaller than Kwa'e Bala. Fi'i Gwea is best identified by the 
frond rachis, which, unlike all the previously described Cyathera 
spp., bear spines at the basal end. 


Uses: 


This fern is primarily of importance as a source of straight, 
durable, strong timber, and is especially useful for fencing and 
construction (Malaita). Because of their relatively narrow girth, 
Fi'i Gwea trunks are suitable for rafters, beams and other 
internal house timbers. 


A final and more obscure use is made of the spiny rachis. By 
Shaping one end as a handle, the cut petiole becomes a_ custom 
grating or scratching stick for the making of yam or taro 
pudding. 


6.1.2 The Bamboos 


These plants have a diverse usage, and their importance as 
containers, poles, rods, and other custom uses should not be 
underestimated. Of relevance are Aufiru (Nastus sp.) and Fi'i 
Rande (Phragmites karka), both of which have already been 
described. ——~ 


Nastus obtusus Holtt. Poaceae (Graminae) 
Common Name = Bamboo 


Kwara'ae = Fi'i Ka'o 


Ayiwo - Nyia Nembi To'oabaita - Fu'i Ongi 
Graciosa Bay - Nomble'no 

Maringe - Poposa 
Marovo - Dekedeke/Manavasa 
Varisi - Losokaro Santa Ana - Aiafa 


A very tall, slender green bamboo, which attains heights in 
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excess of 20m, with stem widths in the range 8cm to jiicm and 
internode lengths from 50cm to im. Fi'i Ka'o is almost always 
cultivated, and even seemingly wild clumps originate from a 
previous deliberate planting. 


Large bamboos very rarely flower, maybe only once in_ twenty 
years, and some never flower, but persist indefinitely in a 
vegetative state. Botanical identification of bamboo plants is 
difficult therefore. The flowering habit of Fi'i Ka'o is unknown 
and the few pressed specimens in the Forest Herbarium are 
infertile. Nevertheless the survey specimen of Fi'i Ka'o is 
almost certainly a Nastus species. Closely related species of 
possible confusion are Schizostachyum or Racemobambos confesta 
(Pilger) Holttum. 


Uses 


This bamboo, like most large bamboo plants of the tropics, has 
many construction purposes, notably for rafters, battens, 
scaffolding and walling (Santa Cruz, Malaita). 


Within the Solomons, strips of Fi'i Ka'o are woven to make the 
bamboo walling that is often used for important buildings such as 
churches and custom houses (Malaita, Santa Cruz). Simple fences, 
strong enough to exclude pigs, are made by placing cut lengths of 
bamboo into the ground and binding them together. The most common 
use is as battens for binding and holding sago leaf walls intact. 


Young lightweight Fi'i Ka'o stems are cut for harvesting poles. 
However, there are thinner lightweight bamboos such as Aufiru 
and Kekete that are more suitable for this purpose. To obtain 
fruits and nuts that are inaccessible from the ground, strong 
Fi'i Ka'o poles are leaned against tree trunks to facilitate 
climbing. Again there are other more suitable bamboo plants for 
this purpose such as Dodola and Fi'i Keto, both of which are 
generally stonger, have a wider stem, shorter internodes, and 
thicker wood. 


Before the advent of metal cooking containers, vegetables, fish, 
fruits, grubs and other foods were normally semi-boiled or 
steamed within the green immature internode lengths of Fi'i Ka'o. 
A single container has an intact stem-node as the base while the 
upper end is cut off just short of the next stem node and so is 
open. These bamboo cooking pots are specifically plugged with 
leaves of Fi'i Keketo (Nastus sp.) or a young rattan (Fi'i 
Felofelo - Calamus sp.) in order to ensure that the food is not 
tainted with the bad smell of an inferior leaf. Stoppered 
containers are placed in the fire, and by the time the container 
is charred and beginning to dry out, the food is cooked. Bamboo 
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used to make cooking pots must be immature (green) so that it 
does not burn. Fi'i Ka'o is the most suitable of the local 
bamboo for this purpose because its internodal cylinder has a 
large capacity, but still possesses thin walls. In many areas of 
the Solomons, this method of cooking is still commonly employed, 
partly because the food so cooked develops a unique flavour and 
tenderness. Nutritionally such a cooking practice is sound, 
because few nutrients are leached or rinsed away. 


Fi'i Ka'o is similarly valuable as a water container, the only 
difference being that an internode section with two complete 
nodes is used. A small hole is made centrally in a partitioning 
wall (node) at one end, and a spout and bung of rolled Folota 
(Guilliana purpurata) or similar leaf is inserted. The water kept 
in these containers is said to taste very good (Malaita). 


Like gourds elsewhere in the world, bamboo plants, are a source 
of containers that satisfy even the most obscure of needs. An 
interesting example comes from Santa Cruz where bamboo containers 
are used to store 'local sewing needles' made from flying fox 
bones which, if left exposed are stolen by rats. 


When a torch is needed at night, a dry piece of bamboo, 
specifically cut for the purpose, is used for illumination. Such 
flame torches are most commonly used by fishermen on the’ Reefs 
at night, who can observe the distinctive reflections of the eyes 
of a retreating crayfish. 


Another unique feature of Fi'i Ka'o, is that ageing plants 
accumulate water in their basal internodes. More than once this 
very clean, almost sweet water quenched the thirst of a team of 
weary, hot and foot-sore plant collectors! 


Schizostachyum tessellatum A.Camus Poaceae (Graminae) 
Common Name = (Small) Wild Bamboo 


Kwara'ae = Fi'i Keketo 


Graciosa Bay - Notopili To'oabaita - Fu'i Keketo 
Roviana - Poko Poko Maringe - kaka'au 

Marovo - Chakato 

Kusage - Hakato Bugotu - Koko'u 


A tall but very thin, prolific bamboo, found growing wild in many 
habitats and commonly in old secondary regrowth forest. This is 
the only local bamboo which is known to flower regularly. 
However, the flower heads and spikes are unobtrusive and often 
pass unnoticed. 
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Uses 


Fi'i Keketo grows in large dense clumps up to ten metres tall 
and provides a plentiful supply of very straight, lightweight 
poles. Solomon Islanders have developed many ways of using this 
resource. It is used as a construction material, mainly for 
battens upon which to hang sago leaves, or with which to fix sago 
walling into place (Isabel and Malaita). 


Agriculturaly Fi'i Keketo has some incidental applications. 
Before the introduction of wire mesh to the Solomon Islands, one 
of the few ways to confine poultry was to build a 4-6 metre high 
fence from vertically standing Fi'i Keketo poles, bound together 
with a durable vine such as Kalitau (Calamus species; Malaita). A 
frequent usage nowadays is in food gardens where yams, pana and 
beans are grown upon Fi'i Keketo canes (Malaita and 
Guadalcanal). 


For harvesting poles and fishing rods, Fi'i Keketo stems are 
ideal because of their light weight and long length. They are not 
suitable for climbing poles, because they are too thin and weak 
to support a man. Mature stems provide an easy source of make- 
shift, but effective, hunting spears (Isabel and Malaita). 


As with many bamboo plants, care must be taken when handling the 
young stems and leaves, because of an irritant coating of very 
fine hairs. In spite of this, Fi'i Keketo leaves are one of only 
two leaves from which the lid of a bamboo (Fi'i Ka'o) cooking 
container can be made (Kwai). Apparently Fi'i Keketo leaves 
impart a pleasant odour and flavour to the food. 


Bambusa aff. blumeana Schultes. Poaceae (Graminae) 
Common Name = (Large) Bamboo 


Kwara'ae = Dodola/Dodola Asi 
Kwaio - Dodola 


Ayiwo -Nebi  (Mwopa) To'oabaita - Audatha 
Vaiakau - Mehila 

Graciosa Bay - Bive (Biwe) Maringe - Na‘esa 
Marovo - Ndeke Santa Ana - Gau/Parisu 


A very large bamboo with short internodes, thick walls, and a 
broad stem. It attains heights of 20-25 metres and is commonly 
cultivated in Malaita. Normally it has green stems and is 
called "Dodola" in Kwara'ae, but occasionally it is yellow and 
green, in which case it is called "Dodola_ Asi". 


Despite being very familiar with the plant, villagers could not 
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recollect having ever noticed it flowering. Dodola is closely 
related to Fi'i Kako, but the stem is neither so broad nor tall. 
It is also known to have broad yellow striations in the stem, 
whereas Fi'i Keto does not. In respect of usage, these two 
bamboo plants are similar. In this description of Dodola however, 
only those uses reported in the region where the plant was 
observed are mentioned, that is Malaita and Guadalcanal 
Weathercoast. 


Uses 


An important construction material, particularly as a source of 
battens, both for fixing and supporting sago leaf panels. It is 
also used for rafters. Some Malaitans say that Japanese 
expatriates eat the young shoots of this bamboo, but the practice 
has not been adopted locally. 


Stone oven cooking necessitates.a strong pair of tongs with which 
to lift hot stones. This bamboo along with Fi'i Kako (see next) 
provides the best source of wood to make such tongs. A strip of 
bamboo wood is heated centrally, slowly bent double, and _ then 
tied. Once cool, the strip retains its shape and can be trimmed 
to make what is probably one of the most essential cooking 
implements in traditional Solomon Island culture. Most bamboo 
plants, except very small ones such as Aufiru, are also used to 
make tongs, but their strength and durability are not so good as 
that of Dodola. 


Bambusa vulgaris Schrad. ex Wendl. Poaceae (Gramineae) 
Common Name = (Large) Bamboo 


Kwara'ae = Fi'i Kako 


Ayiwo - Nebi Mumomala To'oabaita - Fu'i Kako 
Vaiakau - Mehili 

Santa Ana - Aiafa 
Roviana - Nabinabisi 
Marovo - Ndeke Ndeke 
Kusage - Maratatava 


The largest bamboo of the Solomons, and found cultivated in both 
Guadalcanal and Western Provinces. It is exceedingly rare in 
Malaita where 'Dodola (Asi)', a very similar large bamboo, and a 
source of possible taxonomic confusion, is common and fulfils 
most of the same uses (see last).  Fi'i Kako has very thick- 
walled, green stems with a short internode distance of (30-50cm), 
but an overall height in excess of 20 metres. No record of its 
flowering is known, and only the size and possibly stem colour 
can be used to distinguish it from 'Dodola (Asi)'. 
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Uses 


Primarily a valuable construction material for beams, rafters, 
battens, and walling. A valuable use of internode sections of 
the stem is as lime containers for the lime that is consumed 
with betel nut. In Western Province the highly popular Bamboo 
Music Pipes are made from lengths of mature Fi'i Kako stems. 
Rafts or floats for fishing nets, custom spoons, tongs for hot 
stones, and water containers are among the other items that are 
made from this useful plant. 


Fi'i Kako is unsuitable for fishing rods because of the unwieldly 
size and weight of the stems (c.f. Fi'i Keketo). 


6.1.3 The Palms - Flooring and Battens 


Palms other than those described in this section also have some 
use in construction. Although not usually of such good quality as 
that of Wild Betel Nut (see below), the trunks of Betelnut (Areca 
catechu), Fa'i Di'a  (Caryota  rumphiana), Fala - Dai" 
(Rhopaloblaste elegans) and Basibasi (Drymophloeus subdistichus) 
are used in a Similar fashion. The stem of Bofau (Strongylocaryum 
latius), a very small and slender palm, may be used for battens, 
though usually it is used for bows and oven tongs (Western). 


Areca macrocalyx Zipp. ex Bl. Arecaceae (Palmae) 
Common Name = Wild Betel Nut 
Lengu - Kosa 


Kwara'ae = Kikiro Kwasi Nginia - Kocha 

Ayiwo - Umodyi Kwaio - E'esu 

Vaiakau - Mdepi To'oabaita - Ota Kwasi 
Roviana - Pinjaka Piru/Heta Maringe - Goti 

Kusage - Heta Kati Bugotu - Kosa 


A very common, medium sized palm tree found growing wild in most 
rain-forest. The infructescence is compact, around 15-20cm long, 
and has numerous small fruits, 2.0-3.0cm long and 1.5-2.0cm wide. 


Uses 


Kikiro Kwasi is a most highly valued flooring and batten timber. 
Crude planks are prepared by splitting lengths of the trunk, and 
scraping off the soft inner cortex fibres. Strips of wood are 
tied across floor joints, with their outside facing upwards, to 
provide a splinter free, flexible and durable surface. Thinner 


205 


i 


c DON 


r 


: Sa 
soa Mf [EI OH 
4 m a TA 
2% SAS CA) 
2. he xR * 1, 
tr, FESS 
ESSERE 
FE BER a wh 


Pea nen on 
CM NaaNeo 
oo wvomnm 
Cee Le ee 
Qom © e e 
p coo 
£ orxX x 
(eo) ~~ 
- O 2 
i © . 
pon a 
eo VT xe VU 
~ UO XK 
I F&F NO CNH 
=or oOo WwW 
Posvoct 
—=4 nN O nN Oo 
<b) WD oe 
P11 CCH YP 
(<b) oO .o O © 
ce = Ww 
DW. o& t+ W 
somes) oD 
“sa Om & Ce 
aa YH oO 
= oc [om 
1£o — 
NO *TD 
es q Q > 
=a OWN p> 
ns s & — 
Gy D-H 12) 
= = ae 
~~ -OU™O 
qo CM eS 
(eo) Ge ozs 
= e a 
wa en WM ov 
sens WD Ke 
aA CO MH 3 
MOE & S 
ao) oO qe 
Ss law WV 
oO O - 
KIO wv omy & 
> On Ww 
— = S$ © sa“ 
fie] oOwon- 
Ojo OSs V=— 
OlOno & x 
Stee Meow On 
Olc Yee 
colon O Y& p 
Elp a Com 
Oe Vw D 
mim fre — 
oO ‘4 Gq 
ce) — 
Ss j45 "QW a a 
Cio Ome Ow 


Fig./4. 


206 


strips are used as battens to fix sago leaf walling, or as frames 
upon which to sew the sago leaves. 


In times of betel nut scarcity, habitual betel nut eaters take 
the fruit of this tree as a substitute. Wild betel nuts are not 
thought to have any toxic properties, although in one part of 
Roviana eating the fruits was claimed to induce madness 
(Thompson, 1980). Providing cultivated betel nut (Areca catechu) 
is readily available, wild betel nut is commonly felled for 
timber. 


On Guadalcanal an incidental application of this plant is the use 
of immature leaf fronds to make skirts. When prized open, new 
fronds are brilliantly striped with pale yellow and green, and 
have a pleated appearance. For custom celebrations, they are tied 
around the waist and worn for dancing. 


Mature fronds are cut by hunters, who require shelters in the 
bush. Individual leaves are used for wrapping 'eel fish', and 
for stone-oven cooking (Western). 


Maenu'u (1979) recorded that pneumonia is treated with the 
extract from a heated mixture of Wild Betel Nut, Afio and Dadame 
bark, and that a boiled drink made with the kernel, is given to 
those suffering from diarrhoea. 


Gulubia macrospadix (Burret. ) H.E.Moore Arecaceae (Palmae) 
Kwara'’ae = Niniu Marovo - Bao 


A common, tall palm tree. 
Uses 


The trunk provides a most durable flooring material. In the same 
way as practised with Wild Betel Nut and many other palms, the 
trunk is split open and the soft core scraped away to _ produce 
plank-like pieces of timber. The wood can be further split to 
make battens which have numerous construction applications. 


As for Mafanda and some other large palms, the bract enclosing 


the stem just below the crown can have a variety of uses, though 
the main one is as a plate (Malaita). 
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6.2 Cordage/Ropes 


Before the availability of nails or carpentry tools for the 
manufacture of special joints, Solomon Islanders for centuries 
constructed wooden buildings based upon a complicated framework 
of poles - rafters, beams, battens, struts, and posts. Except for 
notching of some larger poles, the whole structure was secured, 
with lashings made of plant cordage taken from the surrounding 
flora. This was sufficiently tight to withstand most cyclones. 


This method of joining beams, rafters, leaf walling and roofing 
panels is still predominant in rural areas. Now there is a 
Steadily increasing use of externally manufactured building 
materials, such as corrugated iron, 'masonite', and milled 
timber, which require nails or screws. The expense of these 
articles however, suggests that for some significant time to 
come, natural cordage for building purposes will remain of prime 
importance in the Solomons. 


Several traditional applications other than construction employ 
plant cordage or fibre. Fishing nets, lines, pig tethers, thread 
for sowing Pandanus raincapes, climbing harnesses, string 
baskets, bows, joints for boat making and anchor ropes are a few 
known examples. 


The accounts which follow describe some of the species that are 
important in construction. Inevitably some will have been 
omitted, but additional species which are worth mentioning are, 
Ariari (Freycinetia spp.- adventitious stem roots) and Kwalo Sata 
(Lygodium spp.), both of which provide exceptionally durable 
cordage for tying in exposed places, especially roof ridges and 
fences. 


Calamus aff. hollrungii Arecaeae (Palmae) 
Common Names = Rattan/Lawyer Cane 
Kwara'ae = Kalitau/Felofelo 


Ayiwo - Numala 


Vaiakau - Viaka Lengu - Peo 
Graciosa Bay - Malepu Nginia - Hue Pelo 
Roviana - Aroso Peco Kwaio - Uwe 
Marovo - Okoko To'oabaita - Ue 


Kusage - Ema (Malango) 
Santa Ana - Gue 
Rennell - Ue Kahua - Gue (Mora) 


Calamus species are dioecious climbing palms with very long, 
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Fig.75. Calamus aff. hollrungii: Kalitau: from herbarium specimens 
(all @ = x0.75); A, leaf base showing vicious tines; 
B, inflorescence, from live material; GC, portion of 
infructescence; D, portion of leaf tip (cirri) - Note - 
inverted (i.e. barbs recurved). 
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woody, flexible stems and pinnate leaves. They have modified leaf 
tips (cirri) and sterile inflorescences (flagella), both of which 
bear recurved thorns that enable the plants to climb by means of 
hooking onto adjacent trees. The leaflet apex and mid-rib also 
bear recurved thorns, and with the cirri and flagella, pose a 
painful hazard to the unwary traveller through the forest. 


So far three species of Calamus have been positively identified 
as present in the Solomons. C.hollrungi (Kalitau) being one, and 
the other two being C.stipitatus (Orbi) and C.vestitus (Asi). 


Both Kalitau and Orbi produce a single thick vine, that of 
Kalitau being slightly thicker. They are best distinguished from 
each other by their leaflets, those of Kalitau being broad, 
evenly spaced, and large in comparison to those of Orbi which are 
long, numerous and slender. Asi has narrow leaflets very similar 
to those of Obi, but is easily identified by its thinner cane and 
clustered base, where several vines emerge from a single clump. 


Of the three rattans, Kalitau is the only one which possesses a 
second Kwara'ae name, "Felofelo", for the period when it is newly 
established and stands unaided like a very small, thin palm tree. 
The name Felofelo is probably retained because these young Rattan 
plants possess different usages from the mature vines. 


Uses: 


When cleaned and dried, rattan cane is strong, elastic, flexible 
and light. Not surprisingly, it therefore has numerous 
applications, the most important being for manufacture of cane 
furniture, but others being for walking sticks, polo sticks, ski- 
sticks, and drain and chimney cleaning rods (Purseglove, 1975). 


From the natural abundance of rattan in the forests of the 
Solomons, there is potential that it can be developed, as an 
export crop to be harvested from wild plants growing in the 
forest. For those concerned about the rapid loss of the 
country's once pervading rainforest, the development of a rattan 
industry may offer an acceptable solution to the problem, for the 
reason that it is a sustainable forest resource which requires 
that the forest itself is maintained. Conversely, high quality 
timber of the heavy secondary and primary rainforest is a finite, 
non-renewable resource, which if exploited unavoidably destroys 
forest itself. 
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Proposals have been suggested that rattan could be cultivated in 
combination with a stand of Ngali (Canarium spp) and/or other 
Support trees, that are fast growing and have value as_ timber, 
for example Mamufu'a (Securinega flexuosa) . This is in line with 
recent developments in East Asia, where plantation production of 
rattan is now being attempted. 


Long before trade in rattan became significant, people developed 
numerous uses for these plants. Throughout Solomon Islands, 
tyings made from split stems of Kalitau are still the most 
widely used method of securing house timbers, despite the 
availability of nails and other durable vines (see below). On 
Santa Ana where there are no Calamus species, it is the tradition 
for people to travel to mainland Makira, specifically to collect 
rattan for use as a construction cordage. 


In Guadalcanal where Asi is found growing prolifically in the 
forest, Asi rather than Kalitau is the popular cordage for house 
construction. However, Kalitau is the preferred material for the 
battens that are used to fix sago leaf walling into place, 
because of the thicker stem. 


On Rennell and Bellona, Calamus species also grow in abundance. 
They are popularly used to make a fine slatted flooring for 
raised houses. Split cane also provides the cordage for tying the 
Slats in place, in addition to a multitude of other functions 
where sturdy and durable lashings are required. 


There are many other miscellaneous uses for Kalitau. Traps for 
both fish and birds are made from the whip-like cirri and 
flagella. The general method is to arrange the thorns so. that 
they all point in the same direction, thereby permitting the 
animal, bird or fish to pass one way only, usually towards the 
apex of a cane-like framework in which a lure is placed. A piece 
of the lower stem of a young plant (Felofelo) that is still 
clasped by the tough and spiny frond base, is an ideal grating 
stick for tubers of yam, pana or taro for the making of custom 
'puddings' (Guadalcanal). Finally, the broad Felofelo leaves are 
indicated as being very good for parcelling fish that are to be 
Stone-oven baked. They are also ready made toy boats (Malaita). 


In other countries Calamus vines have been used to make swinging 
rope bridges (Assam), tethers, anchor-ropes, and cordage for 
a water-wheels, ladders, masts, and carts (Purseglove, 
975). 
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Scindapsus altissimus v.A.v.R. Araceae 
S.cuscuaria (AubI.) Presl. 


Kwara'ae = Kwalo Salu (Ngwako) - 'Ngwako' meaning root 


Graciosa Bay - Lengau Rennell - Mango 

Roviana - Bombopa Bugotu - Bue 

Marovo - Kepukepu Gagao 

Kusaghe - Ghalu Santa Ana - Mago (Wagana) 


A common climber of well developed rainforest, where it is most 
easily observed by virtue of its extremely long, vertically 
hanging, aerial roots. The leaves are ovate, slender and up to 
50cm long, although usually too distant to be used for the 
identification of living mature plants. 


Within the Kwara'ae plant taxonomy, several types of Kwalo Salu 
are defined - the most evident differences among them being in 
leaf size and shape. Two types, 'Kwalo Salu' (Epipremnum 
altissimum) and 'Kwalo Salu Malefo' (E.pinnatum), have already 
been mentioned for their use as pig food (Makira and Reefs 
respectively). Both bear very large leaves (up to 70cm long), 
the essential difference being that the leaves of Kwalo Salu 
Malefo are deeply lobed (pinnately segmented). Another type, 
Kwalo Salu Rao (Pothos rumphii), has small ovate leaves of only 
15-20cm length and is used for temporary cordage and medicines. 
Although botanical names have been given for all the Kwalo Salu 
collections (from matching Forest Herbarium specimens), there is 
some confusion as to the exact distinction between the 
Epipremnum, Rhaphidophora, Spathiphyllum, Scindapsus and Pothos 
genera and whether or not some names are Synonymous. 


Uses: 


At every location visited during the survey, the woody core . of 
the aerial roots of Kwalo Salu Ngwako was used as cordage for 
house construction. Only in a few places, such as the Honiara 
area and parts of the Guadalcanal Plains, where there is little 
remaining high forest, was Kwalo Salu (Ngwako) not used. A 
cordage of equal quality is supplied by strands of the Lawyer 
Cane vine, Kalitau (Calamus sp.) and this replaces the use of 
Kwalo Salu (Ngwako) in these areas. 


It is said that to collect an entire aerial root the hanging end 
must be pulled hard once. From the author's experience this 
technique is believed to be correct as slow pulling stretches the 
root until it finally breaks somewhere along its length. Only 
mature roots provide good cordage and can be collected whole. 
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Scindapsus altissimus: Kwalo Salu  (Ngwako): from live 
material (Central Malaita); A, climbing plant with hanging 
roots; B, shoot bearing inflorescence (x0.38); C; nodal vine 
section with shoot, adhering roots, & hanging aerial root 
(x0.18); D, portion of inflorescence (x0.75); E, divided 
aerial root to show fibrous core - cordage (x0.75). 
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Before use, the soft exterior wood/bark of the roots must be 
discarded which is done by splitting the root into two halves, 
commencing at the lower end and working upwards (see Fig. 76-E). 
Once split, the root exterior is easily removed in a _ similar 
fashion, the final product being two very long, durable, and 
strong ropes, Suitable for house, shelter, and fence 
construction. 


Only in Rennell was it reported that. young Kwalo Salu  (Ngwako) 
and Kwalo Salu Malefo had edible stem cores. The stems are 
roasted then eaten similarly to sugarcane - that is, discarding 
the fibre after chewing. This unique usage is confirmed by 
Christiansen (1975) who also reported that several kinds of Kwalo 
Salu are found on Rennell. One explanation may be that the 
Rennellese  varieties/species are different to those found 
elsewhere in the Solomons. According to Kwara'ae Assistants to 
the survey, however, the Rennellese plants are similar to those 
found on Malaita. 


Flagellaria indica L. Flagellariaceae 
Kwara'ae = Kwalekwale Rennell - Bae 

Ayiwo - Nunanuwa Lengu - Pinau 

Vaiakau - Vaso'e Nginia - Ravo/Pinau 


Graciosa Bay - Nimou 
Kwaio - Kwalekwale 


Roviana - Okoro To'oabaita - Kwakwale 
Marovo - Arara 
Varisi - Zara Santa Ana - Wareware 


A very common, slightly woody, cane-like climber. It is very 
Similar in appearance to the closely related species F.gigantea, 
but can be distinguished from it by its smaller size. In 
particular, F.indica has a stem of only around 1-1.5cm diameter, 
whereas that of F.gigantea grows to be 1.5-2.5cm. The overall 
height that the two species commonly attain is similar, both 
extending to the limits of the host plant canopy. 


Flagellaria species are recognisable by their long, lanceolate 
leaves, that have a highly convoluted apical tendril with which 
the plants secure themselves to a support. Commonly, erect tips 
of Flagellaria vine can be seen growing vertically out of the 
undergrowth or plant canopy. These shoots stand by their 
inherent strength until they become one or two metres long, when 
they must either connect with another plant for support, or lean, 
fall over, and start climbing again. 
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Pig. 773 


Flagellaria indica: from plant at Tenaru Field Experiment 


Station + Herbarium specimens; A, climbing plant; .B, leaf 


showing attachment by tendrils (x0.75); C, shoot bearing 
infructescence, from BSIP 13384 (x0.75); D, inflorescence, 


from BSIP 19928 (x0.75). 


215 


Uses 


Kwalekwale is employed as cordage for a number of different 
purposes. From mature Kwalekwale vines, ropes are prepared by 
splitting the vine into two and removing the soft centre. This 
rope is most commonly used to bind the many joints of locally 
made houses. It is especially important in areas such as_ the 
Outer Reef Islands where there is little or no Calamus (Rattan) 
or Kwalo Salu (Ngwako). In Rennell, Calamus is abundant and 
consequently Kwale Kwale  tyings are restricted to the 
construction of temporary buildings. Kwalekwale thread is further 
used to sow Pandanus rain capes. Elsewhere, sago leaves are sown 
onto their wooden frames with Kwalekwale rope, and sago walling 
is battened down using lengths of the unsplit stem (Reefs, 
Western). 


In Malaita, the Reefs and Santa Ana, 'nets' consisting of three 
or four full length vines of Kwalekwale, including their leaves, 
are used to scare fish into traps or shallow areas of water that 
have limited exits. However, such fishing methods using vines or 
climbers are rarely practised nowadays. 


In the Outer Reefs, Kwalekwale is occasionally planted next to 
cultivated indigenous pana in order to provide a support upon 
which the pana can gain access to a large tree. 


No customary uses of Flagellaria species for medicines were noted 
during the survey , although there is a record of the young leaf 
tips of either species being used for the treatment of 
conjunctivitis (Maenu'u, 1979). 


Flagellaria gigantea Hook.f. Flagellariaceae 
Kwara'ae = Kwasakwasa Lengu - Ravo 
Nginia - Ravo Hai 
Roviana - Arapao Kwaio - Kwasakwasa 
Marovo - Pao 
Kusage - Arara Santa Ana - Puta 


A common woody, cane-like climber. The general appearance is 
described in the account of Kwalekwale (see last) to which it is 
Closely related. 

Uses 


Like Kwalekwale, this climber provides cordage, but is less 
acceptable and so is less frequently used. A most important use 
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of the fibrous, jet-black exterior of mature Kwasakwasa stems is 
‘to decorate latticed bamboo walling. When the walling is being 
made, cleaned black strips of Kwasakwasa vine are woven into the 
lattice to produce chequered designs or patterns (Santa Ana, 
Malaita). In Santa Ana mature Kwasakwasa cane is also used to 
stake yam and pana food garden crops. 


Fishing by the method previously described in the account of 


Kwalekwale is also practised with 'nets' of freshly cut 
Kwasakwasa vine (Western). 
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6.3 Canoe Timber 


This section has been created because locally made wooden canoes 
are of great importance to the way of life of many rural Solomon 
Islanders. Wooden canoes assume economic value in rural areas, 

because the only alternative transport, especially for people, 
living on small islands or where there are no roads, is by costly 
fibreglass canoes with outboard motors. Solomon Islanders are 
still in the fortunate position of being able to select superior 
timber trees for dug-out canoes. However, as the forests diminish 
through logging and agriculture this situation could soon change. 


Two of the more important canoe timber tree species are 
described. Others that were recorded as occasionally being used 
to make dug-out canoes are, Ailali (Inopcarpus fagiferus), Aioo 
(Spondias sp.- a soft wood for rapidly made, short-term canoes), 
Kona (Burckella sp.), Ngali (Canarium sp.), Liki (Pterocarpus 
indicus), Fata (Vitex cofassus), and U'ula (Intsia bijuga). 


Gmelina moluccana (Bl.) Backer Verbenaceae 
(Syn. G.salomonensis Bakh.) 


Kwara'ae = Arakoko 
Nginia - Buti Maringe - Koko 


A common large tree, found in lowland disturbed forest 
(Whitmore, 1966). . 


Uses 


For a variety of reasons Arokoko is used more frequently than any 
other species for dug-out canoes (Western, Makira, Malaita). Most 
important is that the wood is easily worked with an adze and axe, 
and seasons well without distortion or cracking. Also, it is 
lightweight, easily carried, and floats well. Finally, it can 
withstand continual soaking and drying out (Walker, 1962). An 
Arokoko canoe is highly durable and normally lasts for some eight 
years, but can last up to 15 years, providing it is not left in 
contact with fresh water and is handled with care. 


In Ngatokae, Arakoko was also reported as being a suitable timber 
for house-posts and carving - to make food bowls. It is 
occasionally used for firewood. 


Foreman (1971) describes the wood as being used for light 
construction planking, furniture, joinery, turnery and mouldings. 
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Fig.78. Gmelina moluccana: Arakoko: from live material (Mt.Austen 
forestry plots); A, tree, from road ascending Gold Ridge; 
B, leaf, full-size (x0.75); C, flower (x0.75); D, shoot with 
portion of terminal infructescence (x0.75). 
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Calophyllum inophyllum L. Clusiaceae (Guttiferae) 
Kwara'ae = Dalo 


Roviana - Bunibuni Masa Kwaio - Dalu 
Marovo - Buni To'oabaita - Dadaku 
Varisi - Koko 

Maringe - Kokoilo 
Rennell - Hata'u Bugotu - Kokoilo 


Nginia - Kindi Santa Ana - Tautau 


A very common, big tree which grows on sandy and rocky beaches. 
The trunk commonly leans out almost horizontally over the beach, 
with the branches erect. 


Uses: 


Despite often having a crooked trunk, Dalo is known’ throughout 
the Solomons as being used for canoes. Calophyllum is not the 
best timber for dug-out canoes, which probably is Arakoko, 
Gmelina moluccana, but with care, a canoe can last over eight 
years. A Dalo canoe should not be left in the sun, but filled 
with water, and preferably left in the shade (Walker, 1962). 
Sunken canoes are a common sight in places such as the Reef 
Islands, where Dalo canoes are made. The twisted limbs are also 
used, albeit rarely, for ribs and knees by the small local ship 
building industry. 


The hard, fairly heavy, reddish brown heartwood is suitable for 
construction including posts (Isabel; Thompson, 1980). This is 
not a common usage of Dalo timber in the Solomons because the 
limbs are usually too big to handle or they are twisted. In the 
Reef Islands the wood is used for custom bowls, and the roots 
are used to make bailers for canoes. The wood is attractive and 
suitable for furniture (Walker, 1962). Sap from the Dalo tree 
gives a glue (Temotu Province) that is especially useful to 
repair diving goggles because when it dries it is hard and 
insoluble (Makira). 


From Western Province it was reported that the sweetly scented 
pale flowers are processed to perfume coconut hair oil. Walker 
(1962), writes that burned fruit are made into a black dye for 
hair. 


The only record made of Dalo being used as a medicine, was in 
Western Province, where the white sap of a leaf broken along the 
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Fig.79. Calophyllum inophyllum: Dalo: from living material + 
photographs (Santa Cruz); A, mature tree - Note ~- young 
trees usually erect not leaning; B, flowering shoot with 
many opened & semi-formed flowers (x0.75); C, fruit cluster 


(x0 75). 
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underside is touched on the surface of a bowl of water in which a 
person suffering from 'red eye' bathes his eye. In Papua New 
Guinea its use in local medicines is more prolific (Powell, 
1976). 


Elsewhere, macerated leaves have been used to stupify octopus in 
holes in the reef (Walker, 1962). 


Lastly, in the Outer Reefs it was said that the outer skin of the 
round fruits is occasionally eaten raw. It does not represent a 
food, just something to bite upon. To most children of the 
Solomons however, the almost perfectly round fruits provide 
excellent 'balls' for play. 
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6.4 Miscellaneous Valuable Timber Trees 


The two species that are described in this section have been 
selected to give an example of the more obscure, but nevertheless 
important uses that indigenous trees may have. The first, Uaua 
Asi, has recently increased in value in Western Province because 
of the growth in the wood carving trade, and the income it now 
brings to the area. The second, Ainigao, has the same potential 
as a timber for curios because it is a substitute wood for ebony. 
However, it already is a highly valued tree in the tradition and 
customs of the people living in the only areas where it grows. 


It would be a major error to ignore tree species that can be sold 
to logging companies for export or milling. Their influence upon 


the rural economy is significant. 


A list of the major timber 


species is presented therefore (Forestry Division, 1979): 


Calophyllum kajewskii 
Pometia pinnata 


Campnosperma brevipetiolata 


Terminalia brassii 
Dillenia salomonensis 
Endospermum medul Tosum 
Gmelina moluccana 
Calophyllum vitiense 
Elaeocarpus sphaericus 
Alstonia scholaris 
Palaquium species 
Terminalia calamansanai 
Canarium salomonense 


Schizomeria serrata 


Cordia subcordata Lamk. 


Ba'ula 

Ako 
Ketekete 
Dafo 

Mudi 

A'asa 
Arakoko 
Gwarogwaro 
(Fa'i) Milo 
Suala/Taba'a 
Maliolo 
Kako 

Adoa 

Beabea 


Ehretiaceae 


Common Name = Kerosine Wood, (timber = Island Walnut) 


Kwara'ae = Uaua Asi/Uwauwa Asi/Fofotasi/Bili'bili Asi 


Ayiwo - Nyia Nyinga 
Vaiakau - Hanava 
Graciosa Bay - Noniglu 


Roviana - Naqi 
Marovo - Naginagi 
Kusage - Naginangi 


Maringe - Chuchubo 


Santa Ana - Miro 


A common small to medium tree found growing along coral and sandy 
seashores. It is much branched near the ground, does not develop 
buttresses, and has orange trumpet-shaped flowers. 
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Fig.80. Cordia subcordata: Uaua Asi/Fofotasi: Kerosine wood: from 
tree at Mt.Austen forestry plot; A, tree; B, small branch 
bearing inflorescence & leaves (x0.75); C, fruit cluster 
(20.75) 
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Uses 


Uaua Asi is called Kerosine Wood in Solomons Pidgin, because it 
is fast burning and easily ignited. It is also possible to make 
fire by vigorously rubbing two pieces of dry wood together. 


In many places Uaua Asi is too valuable to burn because of its 
useful timber, which is moderately soft, lightweight, very 
durable and has an attractive grain when polished. The tree is of 
widespread importance, particularly in Santa Ana and in some 
parts of Western Province, where carvings and curios made from 
the wood have become a significant source of income. Other items 
such as paddles, canoe bailers, bowls, furniture and ornaments 
for churches or houses, are also made from Kerosine wood (Temotu, 
Makira, Isabel, Western). 


Walker (1956) describes the wood as suitable for light 
construcion, furniture and interior finishing. Within Solomons 
it is regarded as very good for house posts (Santa Ana, Isabel, 
Temotu) and wharves because it is said to be resistant to marine 
borer (Isabel). 


During the survey Uaua Asi was recorded in an Isabel village 
where it had been planted as a shade tree. In the Quter Reefs it 
was reported that the young yellow leaves are sometimes eaten 
with betel nut, and that this practice is originally a Polynesian 
custom. 


Xanthostemon species (BSIP 4010) Myrtaceae 
Kwara'ae = Ainigao (literally meaning 'tree from Gao') 


Maringe - Tubi 
Bugotu - Tubi 


A tall, slender, 'majestic', forest tree, approximately 35m in 
height and only found growing on certain ultrabasic soils. The 
Showy flowers are grouped ina small terminal corymb that 
therefore magnifies the conspicuous nature of the brilliant 
crimson-red, brush-like stamens (approx. 2cm long). The heavy 
black wood (true wood) that lies beneath the outer, brown sapwood 
is most useful, both economically and to identify the tree. A 
lower intensity of colour towards the exterior of the trunk is 
ee within the bark also. The cambium is a rich dark red in 
colour. 


As the Kwara'ae name suggests, this tree is common in Gao, where 


it thrives on the peculiar ultrabasic soils of the area 
(Whitmore,1966). Unable to grow in the Kwara'ae speaking areas, 
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Fig.81. Xanthostemon sp.: (BSIP 4010): Ainigao: A, tree, from 
photograph (Hageulu, Isabel); B, shoot with inflorescence, 
from DCRS 281 (x0.75); C, leafy shoot + shoot bearing fruit, 
from BSIP 4010 (x0.75). 
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this tree failed to obtain a traditional Kwara'ae name until 
recent times, when, with increased trading, people became aware 
of this highly valuable timber from the Gao area. 


From the Forest .Herbarium specimen of Xanthostemon, it is 
indicated that the species is also found on some areas of 
Choiseul that have a similar ultrabasic soil. 


Uses: 


'Tubi' is of great traditional importance within the Gao district 
of Southern Isabel, being used for mortars, pestles, walking 
Sticks, and posts. Of particular importance are the prominent 
carved posts that are used to decorate buildings - nowadays 
mainly churches. The high-value, heavy, jet-black truewood has a 
Similar appearance to ebony, and therefore has also become 
important as a material for the carving of curios. 


aal 


7. CUSTOM 
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7.1 Craft - Putty/Weaving/Dyes 


In this text the term 'custom crafts' is used a broad sense, in 
that it includes the making of all useful traditional articles 
(excluding housing - see Section 6). Articles of adornment are 
considered separately in Section 7.3. Nevertheless, the number of 
traditional crafts and the plant species they employ is huge. To 
keep this account brief therefore, only unique or currently 
practised crafts have been considered in detail. Weaving and the 
use of Pandanus is regarded as important because throughout 
Solomons, Pandanus is still cultivated for this purpose. 
Similarly, the corkage provided by Saia (see below) has still not 
been superseded by imported or commercial products. 


Omitted are the plants that are used to make tools (axe handles, 
adzes, and various digging hoes), weapons (spears, bows, arrows, 
shields, and clubs), and fishing apparatus (frames, line, nets, 
floats, and traps). Many of the accounts in previous chapters 
mention such usage of a plant. 


Similarly, many of the timber species used for the variety of 
carved household receptacles, from small delicate bowls through 
to huge canoe-like 'pudding' mortars, have already been described 
- see house, canoe, and valuable timbers (Section 6), and also 
fruit and nut trees (Sections 4.2 & 4.3). 


Parinari glaberrima (Hassk.) Hassk. Chrysobalanaceae 
(Syn. Maranthes corymbosa/M.corymbposum - Powell 1976) 


Kwara'ae = Saia Kwaio - Muki 
To'oabaita - Thaia 
Roviana - Tita 
Kusage - Tita Maringe - Domu 
Varisi - Sita 
Santa Ana - Puru 
Nginia - Tita Kahua - Puru 


A very common small to medium-sized lowland tree. It rarely 
exceeds 13 metres in height and does not develop buttresses or a 
long bole. The crown becomes dense, often conical, and bears 
characteristic globose, brown fruits in diffuse bunches close to 
the crown periphery. Fruits grow to be 7-8cm long, are quite 
heavy and have a warty surface. When fallen and dry they develop 
deep crooked fissures. 


Uses 


Almost everywhere throughout Solomons and in some parts of Papua 
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New Guinea also (Powell, 1976), the fruit are shredded or 
pounded, sometimes with a little water, to make putty for 
repairing holes and cracks in canoes (Western, Guadalcanal, 
Malaita). The traditional large 'war' canoes made from planks 
rather than being hollowed out of a single trunk, are caulked 
with this putty. The mixture is also used to adhere shell inlay 
into carvings. 


In both Makira mainland and Santa Ana, it was found that young 
trees are used for house beams and rafters. The wood is strong, 
and is said to be so hard that nails cannot be driven into it. 
Saia timber is not used for house posts, other than in temporary 
houses, because it rots rapidly in the ground. 


In an area of east Wainoni (Makira), Custom Houses are decorated 
with Saia leaves for feasts and other such occasions, but 
the reason for this was not stated. 


Finally, Saia bark was reported to be a very important medicine 
for the treatment of diarrhoea (Guadalcanal). This is a similar 
finding to that of D. de Coppet, who recorded that pulverised 
bark is chewed with betelnut to treat dysentery (Maenu'u 1979). 


Pandanus species Pandanaceae 
General Common Name = Screw Pine 


Kwara'ae = Momole/Molemole 


Ayiwo - Nyia Tekyie Rennell - Hanga 

Roviana - Pate/Ayana Pate To'oabaita - Ita 

Marovo - Dako 

Kusage - Pate Santa Ana - Kakaru/Qana 


A large, round fruited screw pine which usually bears thornless 
leaves. During the survey some Pandanus with thorns were also 
identified by the Kwara'ae assistants as Momole. These Momole are 
probably a different species to the thornless type. Only very 
rarely are the fruit seen. 


Uses 

Momole is commonly cultivated in or nearby villages for its large 
fibrous leaves which are used to make mats, baskets, purses 
(Western, Reefs) and rope (Malaita, Guadalcanal). 

Western Province, in particular, is well known for its colourful 


Momo le handicrafts. The general method of processing involves 
trimming off the thick mid-rib and softening the leaves by 
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boiling. Should colour be desired, then dyes are added to the 
water before boiling, otherwise the leaf lamina loses its 
chlorophyl and becomes straw white. Though the traditional black 
dyes are still used, synthetic imported dyes are becoming more 
popular. After boiling, the leaves are sun dried, after which 
they are rolled up prevent curling. Dried leaf is easily cut 
lengthwise into strips to suit the various Pandanus handicrafts. 


This Western Province method of preparation has become popular in 
many areas of the Solomons, where Pandanus is traditionally 
prepared by other methods (see Fi'i Fau Tolo and Fi'i Fisi). 


In Rennell the thorny leaves of a screw pine which resembles 
Momole are of major importance as a roofing material. Dead or 
wilting old leaves are collected and stored in a dry place, 
commonly under the raised houses, before being used for thatch. 
In Rennell, areas of this Pandanus are cultivated especially for 
thatch, and therefore it takes the place of the Sago Palm groves 
(Metroxylon spp.) which provide roofing material elsewhere in the 
Solomons. Sago Palm does not grow in Rennell, apparently because 
of unsuitable soils. 


The trunk is split and used for flooring on rare occasions 
(Malaita). 


Pandanus ysabelensis St.John Pandanaceae 
General Common Name = Screw Pine 


Kwara'ae = Fi'i Fisi 


Ayiwo - Nyia Nyise 
Vaiakau - Haha 
Graciosa Bay - Noneseo 


Fi'i Fisi is a thin leafed screw pine with thorns along the 
entire mid-rib and leaf edges. From the centre of the growing 
apex, a long slender flower of around 20cm length and 2.5cm 
diameter was collected ensheathed in a mass of unopened leaves. 
It was said that the fruit of this Pandanus never naturally 
become visible. 


Uses 


In Southern Isabel Fi'i Fisi is commonly cultivated near 
villages, especially for its leaf, from which the popular, 
coarsely woven, thick sleeping mats of Isabel are made. The leaf 
preparation is similar to that of Fi'i Fau Tolo in Malaita 
(see below) except that cleaning and removal of the thorns and 
midrib is achieved by pulling the heated leaves tightly around an 
abrasive pole. 
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Pandanus species Pandanaceae 
General Common Name = Screw Pine 
Kwara'ae = Fi'i Fautolo Lengu - Kaufitolo 


Marovo - Chambo To'oabaita - Kaufatolo 


A very large, long leafed screw pine, with quite vicious thorns 
along the full length of the leaf edges and midrib. It produces a 
long, hanging, open inflorescence, which develops to become a 
massive infructescence (around 1.5m long) bearing numerous, 
small, lobed fruit. Despite being frequently sought for making 
'rain capes', it was not found in cultivation. However, wild 
trees were common. 


Uses 


Fi'i Fautolo is much valued in Malaita for the manufacture of 
rain capes - known as 'umbrellas' in Solomons Pidgin. The 
preparation is simple but laborious. After cutting off the thorns 
and the thick mid-rib, the leaf is heated over a fire, and while 
hot is rubbed with an abrasive leaf to clean the surface and 
make the leaf white (see Raranga, Ficus erynobotrya, a _ local 
'sandpaper'). The prepared laminae are sun dried, and rolled up 
for storage. Rectangular double thickness rain capes, up to two 
metres long and one metre wide, are then made by sowing leaf 
edges together to form a large tube. The tube is then 
flattened, trimmed and the upper and lower sides are _ sown 
together. 


Such raincapes are surprisingly durable, especially if stored, 
carefully in the ceiling of kitchen houses and_ dried 
occasionally in the sun. They are also provide valuable make- 
shift floor and sleeping mats. 


An overseas visitor to the Solomons stated that the fruits are 
edible and they were found to be sweet and palatable when tasted. 
However, eating the fruits is not a practice that has _ been 
recorded anywhere in the Solomons, which casts doubt upon 
whether or not they are really fit for human consumption. 


Pandanus species Pandanaceae 
General Common Name = Screw Pine 
Kwara'ae = Fi'i Fafanda/Fi'i Tafai 


To'oabaita - Fu'i Kaufa 
Santa Ana - Fagu 
Maringe - Taringo Kahua - Magua 


An occasionally cultivated, medium to large screw pine. The 
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leaves are long and slender, yet not so long as the leaves of 
Fi'i Fautolo. Neither do they have thorns, other than at the very 
tip. The screw pine with which Fi'i Fafanda is most easily 
confused is Fi'i Fau Dai (P.aff.compressus), another large 
thornless Pandanus that has a broad Ieaf and is often found 
growing on stony (coral) ground near to the sea. Fi'i Fafanda 
however, has a slender leaf and is frequently cultivated further 
inland. 


Uses 


Fi'i Fafanda leaves are often made into 'rain capes' in Malaita, 
although they are a second choice to those of Fi'i Fautolo (see 
above). 


Rhus taitensis Guill. Anacardiaceae 
Kwara’ae = Aakwasi/Akwasi 
Lengu - Sesele 
Ayiwo - Nyia Nubaliwo 
Vaiakau - Lavalau Kwaio - Akwasi 


Roviana - Natongo Maringe - Grafo 
Marovo - Natongo 

Santa Ana - Awasi 
Rennell - Tabai Kahua - Awasi 


A common, medium sized tree found in lowland, disturbed forest 
(Whitmore 1966). 


Uses: 


In many areas of Solomon Islands reports have been made as_ to 
this tree's usefulness to make black dye. This is not surprising 
considering that Chinese, Burmese and Japanese lacquers are made 
from trees of the Anacardiaceae that have black sap. Within 
Solomon Islands, dye preparation and the manner in which the 
various blackening mixtures are used vary greatly. 


In Santa Ana and Isabel, charcoal from Aakwasi is pounded, to 
make paint or dye in association with sap from Suamango 
(Macaranga urophylla) and Kwalo Afio (possibly Medinilla vagrans) 
respectively. Throughout Makira and Santa Ana, bowls of all 
sizes and many other traditional carvings are made from pale 
woods which are then stained matt black with Aakwasi based dyes. 
Though synthetic dyes may replace the custom ones, it is the 
carvings that use traditional dyes that are now becoming more 
popular with tourists. 
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The use of Aakwasi in a Pandanus dye mixture in Western Province 
was also recorded (see Sasale - Phyllanthus ciccoides). 


Most remarkable, however, is the now almost forgotten method by 
which some peoples of Malaita stained their teeth black. Leaf 
laminae without veins or stems, were roasted in bamboo and then 
pulverised. The black colour did not develop until a blue-black 
powdery stone, '"Fau'o oko" (Kwara'ae meaning stone of 'Oko') or 
its washings was added to the mixture, which was then cooked 
again. The subject then had his/her teeth coated in the 
resultant black, viscous liquid for a week or more and frequently 
a specially made mouth-guard like mould was used to hold the dye 
in place. The mixture could not be swallowed and the _ person 
could only consume liquid foods. This initial dyeing was 
ceremonial, and was called 'Oka' in Kwara'ae. Many young adults 
would be treated and tended in a camp away from the village. In 
some areas it was believed that if a person fell in love with 
another during the ceremony, then the black colour would wear off 
after a few weeks. Usually, however, it was permanent, and apart 
from occasional painting with dye for enhancement, the black 
colour lasted for life. It is claimed that such black teeth are 
Strong and do not rot. Even today some very old people can be 
seen with jet-black, shiny teeth. 
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7.2 Leaves - Parcelling/Ovens 


The physical properties of leaves are exploited in = many 
traditional Solomon Island practices for which a _ flexible, 
watertight or insulating lamina is required. There is of course 
great variation between species, in leaf size, thickness, 
flexibility, permeability, and shape, all of which affect their 
potential usage. The most common and important use of leaves is 
for roofing and walling (see Sago Palm - Metroxylon spp.), with 
the other common and important uses being for insulating stone- 
ovens, sealing food within ovens, and for parcelling all manner 
of items. 


Plant species having the forementioned uses, excluding roofing, 
are presented in this section. Of the numerous large leafed 
plants used to insulate stone-ovens only the most renowned Fi'i 
Rako (Heliconia solomonensis), is described in full. Others which 
are important include, banana (Musa spp.), taro's - especially 
swamp taro (Cyrtosperma) and Fila (Alocasia), Pandanus species, 
breadfruit (Artocarpus altilis), Fi'i La'a (Cominsia gigantea), 
Fi'i Ange (Alpinia  oceanica), Gwa'u. Gwa'u =‘ (Sterculia 
parkinsonii), and several Macaranga species, including Biula 
(M.gigantea), Takasui (M.quadriglandulosa), and Suamango. 


Heliconia solomonensis Kress. Heliconiaceae 
peas 
Kwara'ae = Fi'i Rako 


Ayiwo - Nugo Liluo 
Vaiakau - Laumemea 


Gracisoa Bay - Lo'a To'oabaita - Fu'i Rako 
Roviana - Vaho Maringe - Phiaso 
Marovo - Vaho Bugotu - Raupila 
Kusage - Mailu 

Varisi - Poqu Santa Ana - Fao 


A large perennial rhizomatous herb commonly found = growing 
naturally in valleys and cool areas of rainforest, although 
occasionally it is cultivated near houses. Fi'i Rako has long, 
broad, oblong leaves, not dissimilar to those of banana (Musa 
spp.), and a herbaceous pseudostem composed of tightly rolled 
leaf sheaths. The pseudostem grows to become 8-10cm in diameter 
and around two metres tall.  Fi'i Rako is easily identified by 
the magnificent, pendant fruiting inflorescence, that has several 
alternating clusters of yellow fruit, each subtended by a 
horizontally held, bright red-orange bract of 10-12cm length, 
which often itself turns yellow at the distal end. 
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Note: The Heliconiaceae family is not recognised by some 
botanists who prefer to classify Heliconia spp. within 
the banana family - Musaceae. 


Uses: 


Fi'i Rako leaves are probably the most popular in the Solomons 
for the sealing of stone ovens, and it is for this purpose that 
they are cultivated around very many houses in the _ Honiara 
suburbs. They are particularly suitable because of a thick waxy 
cuticle anda very large leaf lamina. Few leaves are required 
therefore, and the work of cutting and transport is easy compared 
to using the leaves of other plant species. 


Other uses of the leaf include, roofing for make-shift shelters - 
usually in the bush during hunting expeditions - temporary 
umbrellas for use during rain, for wrapping articles such as 
cooked 'pudding', and for make-shift sleeping mats (Guadalcanal, 
Malaita, Western). 


Maenu'u (1979) documented two medicinal uses of the plant, the 
pseudostem sap being liberally drunk to treat "spleen pain", and 
heated leaves are also used to wrap broken bones. 


Guillainia purpurata Vieill. Zingiberaceae 
Kwara'ae = Fi'i Folota Lengu - Karotina 


Nginia - Kahua 
Gracisoa Bay - Namulu 
Kwaio - Hito 


Roviana - Kumbaka/Kulolomoso To'oabaita - Ototo 
Marovo - Lioko 
Kusage - Kulo Bugotu - Kolotua 


A medium to large rhizomatous, suckering herb. It is easily 
recognized by the simple lanceolate leaves (30-50cm long) and a 
characteristic terminal red, bulbous inflorescence. 


Fi'i Folota is found in most habitats except swamps. 
Uses 


The long slender Fi'i Folota leaves are used almost universally 
throughout the Solomons for wrapping and packaging articles. In 
the Honiara area the leaves are important at markets for the 
parcelling of produce into discrete saleable lots, notably beans 
and cabbages. Among the many wrapping functions, Fi'i  Folota 
leaves are used to seal fish for stone oven baking, and they are 
said to impart a pleasant flavour.to the cooked fish (Roviana 
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lagoon). In Santa Ana, they are regarded as the second most 
important wrapping leaves to those of Fi'i La'a (Cominsia 
gigantea). They are mainly used for parcelling puddings and 
sealing ovens - the’ latter usage being recorded in Western 
Province also. 


Because Fi'i Folota is such a common plant in most areas and 
bears such a strong, durable, comparatively large leaf, its leaf 
is invariably the wrapping leaf that people collect. For the same 
reasons, the spout and bung of bamboo water containers (see Fi'i 
Ka'o - Nastus sp.), are conventionally made from rolled Folota 
leaf laminae (Malaita). 


The fibrous pseudostem is strong enough to be used as a_ batten 
upon which sago leaf is sown to make walling or roofing sheets. 
Being herbaceous, the durability is not very good in comparison 
to wood, so the use of Fi'i Folota battens is usually: restricted 
to temporary buildings, notably garden shelters. 


In Western Province the plant is recorded as having medicinal 
value. A cough medicine, which is also used to treat pneumonia, 
is made from the corm tissue by grating, heating and extracting 
the juice. A medicine for 'red eye' is similarly made from the 
pith in the base of the young shoots. Elsewhere treatments for 
ulcers and other mouth and throat infections of young children 
are made from Fi'i Folota plants (Maenu'u, 1979). 


Finally, it was reported that the pseudostem is used to make bird 


traps (Malaita, Reefs), and that on the Reef Islands children use 
the attractive red inflorescence for some games. 
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7.3 Adornment and Perfumes 


As with the previous sections of the 'Custom' chapter, there is 
only space here to describe and give examples of some of the more 
important or well known plant species. The use of scented flowers 
to perfume coconut hair oil is common. Within the Solomons’ the 
Sa'osa'o flowers (see below) are the most famed for this purpose, 
while other perfumes are derived from flowers of  Dalo 
(Calophyllum inophyllum), the introduced Frangipani plants 
(Plumeria spp.), and the roots of the herb, Babatana (Polygala 
paniculata). 


For custom dancing, festivities, and ceremonies, the various 
ethnic groups within the Solomons make an abundance of items for 
personal decoration. Admittedly many items, such as feather and 
shell monies, are of animal or marine origin. However, those of 
plant origin still are of major significance. An account of the 
tree, Falake (Pangium edule - see below), has been given because 
the bangles that are made from its fruit are famous throughout 
the Solomons for custom dancing. Other species not described in 
detail include, Sila (Coix lachryma-jobi) from which necklaces 
are made, the seeds being natural shiny beads, Tatali (Hibiscus 
rosa-sinensis) for its flowers that are commonly worn in the 
hair, and Ama Ama (Selaginella sp.) a sprig of which is similarly 
worn in the hair. 


The last plant in this section, Sala (Ficus variegata), is an 
example of a tree which once used to be an important source of 
bark cloth. Few people still possess a sound knowledge of how to 
prepare the various plant materials that were once used to make 
clothing - 'kabilato', skirts, and belts. 


For some traditional dress, especially dancing dress, carved 
articles also form part of the adornment. In Santa Ana 
intricately carved or decorated 'shields' are an _ important 
article for certain male dances. Spears, bows, arrows, and clubs, 
are also made for show, and they are often decorated with shell 
inlay or possess coloured weave on the handles. In Malaita the 
brilliant yellow , stems of the tiny orchid, Fi'i_ Adi 
(Diplocaulobium meckynosepalum) are cleaned and woven into the 
handles of such decorated weapons. 
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Cananga odorata (Lamk.) Hook.f. & Thoms. Annonaceae 


Kwara'ae = Sa'osa'o/Sa'o 


Nginia - Aho 
Ayiwo - Nyia Nupwadevee 
Vaiakau - Koko Kwaio - La'o 
Graciosa Bay - Nolo To'oabaita - Aimarakwa 
Roviana - Nagarita Maringe - Gniago 
Marovo - Mudu Bugotu - Nyago 
Kusage - Nagarita 
Varisi - Mudumudu Santa Ana - Taka Ngoga/Aoo 


A common, medium-sized, lowland tree (Whitmore, 1966). Sa'osa'o 
does not develop buttresses, has a straight, slender bole, and a 
horizontal branching habit (see Fig.1.). 


Uses 


Sa'o sa'o is most widely known for its sweetly scented, pale 
yellow flowers. In many areas the flowers are worn for adornment, 
especially during dances and festivals (Santa Ana). More 
widespread and recent is the use of Sa'osa'o flowers to perfume 
coconut hair oil. In Malaysia the flowers are used to make the 
highly valued 'Ylangylang' perfume. 


With the exception of Tasimboko (Guadalcanal) where the light 
weight wood is much prized for house beams, this tree was not 
reported as having good timber for construction. In Malaita for 
example, it was said to be only used for temporary buildings such 
as shelters in food gardens. 


Medicines for rheumatism and coughs were reported to be made from 
the bark, which confirms the record in Maenu'u (1979) that cough 
medicine is made from the pulverised skin of this tree. 


S'osa'o is rarely used as a firewood because it burns too rapidly. 
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Fig.86. 
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Cananga odorata: Sa'osa'o: from plant at lower entrance to 
Kola Ridge Road; A, tree - Note - mature tree of typical 
form is presented in Fig.1.; B, leaves - background (x0.75); 
C, flowering shoot (x0.75); D, branch bearing cluster of 
FRUIT {(x0.75). 
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Pangium edule Reinw. Flacourtiaceae 


Kwara'ae = Falake/Ra 
Maringe - Vavare 
Kwaio - Ra'a Bugotu - Geogeolo 


An occasional, medium-sized tree - sometimes planted. 


Uses 


The most widespread and well known use of this plant is for the 
manufacture of bangles and rattles, which are used for some 
traditional dances, and more recently for sale to tourists. 
Once the soft endosperm is removed from the seed, a bell shaped, 
resonant wood kernel remains. When these cleaned dry kernel 
casings are strung together with others, they produce an 
excellent bangle. 


Medicinally the plant is important in the treatment of head lice 
(South Malaita). Leaves are warmed ina fire, then wrapped 
around an individual's head and left overnight. Another report 
States that the person's head is bound in the leaves before he 
goes into the sun. One explanation given in South Malaita, was 
that the sourness of the leaves kills the lice. 


Falake timber burns very slowly and therefore is rarely used for 
fuel. It is not generally regarded as suitable for construction 
though in Ngatokae it was recorded as being used for rafters. 


Also in Ngatokae, it was stated that the seeds were edible, and 
could be made into a 'pudding' if they were crushed and left to 
soak in water overnight. However, the practice is infrequent. 


There are some documented accounts of Pangium edule being 
cultivated and eaten in other countries (Powell, 1976). In the 
Philippines the pulp around the seed is said to be made edible by 
steeping it in water (Thompson, 1980). In the Maclay coast, Papua 
New Guinea, fruit are hung in baskets where they ferment to 
produce an acid, strong-smelling sauce that is considered a 
delicacy to be eaten with other foods (Powell,1976) . 


Throughout most of the Solomons, however, the fruits are not eaten 
and it would be unwise to do so unless the toxic compound in the 
fruit could be identified and a method of detoxification ensured. 
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Ficus variegata Bl. Moraceae 


Kwara'ae = Sala (of the same Kwara'ae name is F.nodosa T. & B.) 


Ayiwo - Nyia 
Vaiakau - Mahimahi 

Nginia - Ala 
Roviana - Kuvukuvu/Duvi 
Marovo - Lakori Kwaio - Mendo 
Kusage - Kumbimbili To'oabaita - Thala 


F.variegata is a rare medium sized tree of the lowland (Whitmore, 
1966). It has a free flowing sticky white bark latex. 


Uses 


This tree was collected on Guadalcanal Weathercoast where in 
previous times the bark was very important for the manufacture of 
custom clothing. A soft but thick bark material was made from 
lengths of the inner bark, firstly by hammering bark strips until 
flexible and soft, then washing to remove all the non-fibrous 
matter, and finally drying and bleaching the cloth obtained in 
the sun. 


For women, a Skirt supported by a waistband or belt was the most 
common dress, and for men, the 'Kabilato', a simple strip of 
material covering the genitals and posterior, also supported by a 
belt, was worn. In present times this clothing is worn only very 
rarely, during ceremonies, or by particular groups of people who 
have decided to maintain this custom. 


Sala bark was also used for traditional clothing in Malaita and 
New Georgia, where other functions of the cloth were for wrapping 
Shell money, and for making slings for carrying babies. 


In the Outer Reef Islands, strips of bark are used as cordage for 
Strapping bundles of firewood for transport. Pestles and walking 
sticks were also said to be made from the wood. 


F.nodosa is recorded in Papua New Guinea as having edible leaves 
(Powell, 1976). Kwara'ae sources say that young Sala leaves can 
be collected for '‘'cabbage', but this use is not common. 
Considering the alternative 'cabbages' that are more easily 
obtained than Sala, it is unlikely that this species is 
frequently used as a vegetable in the Solomons. Also the edible 
type is most probably F.nodosa, and the other Sala _ species, 
F.variegata is inedible. 
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7.4 Fish Poisons 


A relatively detailed account of the indigenous plant species 
that are employed as fish poisons in some traditional fishing 
methods has been given. Nevertheless, this account probably only 
represents a portion of the past local knowledge of fish poisons 
of plant origin. Other poisons such as those traditionally used 
for warring and hunting are not included in this text. 


Euphorbia plumeroides Teysm. & Hassk. Euphorbiaceae 
Kwara'ae = Tabalau 
Ayiwo - Nyia Netelo 
Kwaio - Toa 
Varisi - Bubuili Seda To'oabaita - Too 
Lengu - Mavai Kahua - Tarima 


A cultivated shrub, or small tree, Tabalau has small, white, 
inconspicious flowers, and long thin glabrous oblanceolate 
leaves. There are several types of Tabalau with different leaf 
widths. Two small  shrub-like types were noted in cultivation 
within a village on East Guadalcanal, and possibly a third small 
tree type was seen in the Reef Islands. These different 'types' 
were originally thought to be cultivars of the one species 
E.plumeroides. However, Powell (1976) reports that in Papua New 
Guinea there is a second species, E.buxoides, that has the same 
usage. Though a specimen or botanical key of this species has not 
been checked, it could be one of the Tabalau 'types' found in the 
Solomons. 


Uses: 


When pierced or broken, the young foliage and branches copiously 
exude a white creamy latex, which burns the skin and is 
particularly dangerous if it contacts the eye. Emp loyed 
correctly however, this latex is a most effective fish poison, 
toxic to most marine animals, though sea slugs and crabs are 
exceptions (Reefs). Fishing techniques using Tabalau involve 
bringing whole branches to the fishing site, and then breaking 
leaves off whilst they are immersed in water. Sap can also be 
released by scraping the bark, but again must be done with a 
submerged branch. This method of fishing causes some people to 
suffer from a burning and swelling of the hands. It was said 
that this reaction can be prevented by warming ones hands by a 
fire on the shore before going to fish. Another custom belief is 
that Tabalau poison does not work during the rainy season. There 
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Fig.87. Euphorbia plumeroides: Tabalau: from plant at Komukama; 
A, plant; B, leafy shoot displaying several flowers (x0.75). 
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may be logical explanations behind these comments, such as_ for 
example the rain altering fish behaviour, or even plant latex 
content. However, it is a worldwide phenomenon that in matters 
as variable as fishing, mystical practices and beliefs are 
involved. 


Tabalau poison is believed to affect the vision of the fish. The 
eyes develop a white milky colour, and their movements become 
uncoordinated, finally, they die and float to the surface. Fish 
caught by this method are, and have been, eaten in large 
quantities without any known detrimental effects, but there was a 
mention of the need to discard fish heads and/or eyes. Tambalau 
is so strong a poison that even turtles and sharks have been 
killed using it (Reefs). Consequently, people are careful 
concerning its excessive use and the damage it may cause to the 
population of fish on the reef. 


In view of the toxicity of the plant, it is surprising that 
another recorded use of Tabalau is as a medicine for the 
treatment of sore tongues (Guadalcanal). 


In the Reef Islands the most agriculturally significant use of 
this plant was noted. It is claimed to have insecticidal and 
fungicidal properties for which some research and evaluation 
may be worthwhile. If a cut-nut tree is afflicted with a fungal 
disease, planting a Tabalau plant near the base is said to cause 
the fungus to disappear. Similarly, taro gardens containing 
Tabalau are claimed to be unaffected by apuang beetle. Tabalau 
is often planted ina garden specifically to eradicate the 
beetle problem. 


Derris heterophylla (Willd.) Bakh. Papilionaceae (Leguminosae) 
and/or D.elegans Benth 


Kwara'ae = Kwalo A'ata 


Rennell - Luba 
Kwaio - (Kwalo) Takwe 
Nginia - Kaa To'oabaita - A'‘ata 


In many areas of Solomons people recognise that there are _ two 
'types' of Kwalo A'ata. Usually however, as in the Kwara'ae 
language, there is only one local name. The two types differ 
mainly in their growth habits. One is a climber having vigorous 
growth, and this type is often a problem in coconut plantations 
because its profuse foliage hides fallen nuts (Temotu). The 
second type commonly scrambles but does not climb trees, and it 
is not considered to be a weed because it is easily eradicated 
by brushing. The two types also differ in leaf size, with the 
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climber or weed, having smaller leaves than the scrambler, non- 
weed type. It is possible that they could either be varieties of 
a Single species, or represent the two species given above. 


All Kwalo A'ata have an imparipinnate arrangement of ovate to 
ovate-oblong/elliptic leaves, and also have a_ raceme-like 
inflorescence bearing numerous white and pale red-brown flowers. 
Kwalo A'ata is a common plant of coastal areas, often covering 
coral stone outcrops near the seashore. Occasionally it can be 
found inland (Malaita), although villagers of a hill village near 
Wainoni in Makira, who were familiar with the plant, specifically 
said it was found and used on the coast. 


Uses 


Foliage and stem of both types of Kwalo A'ata are toxic to salt 
water fish if pounded with sand and then released in _ their 
vicinity (Guadalcanal, Malaita, Temotu). Only the large leafed 
(non-weed) type is really powerful enough to be commonly employed 
as a fish poison (Reefs). Even then, to be effective the ground 
plant material, must be put in crevices, pools or holes before 
the fish are affected, become incapacitated and die. Whether or 
not this poison works in fresh water is uncertain. The only 
survey Site where it was specified not to work in rivers was the 
Reef Islands, where, in retrospect, it was realized there are no 
rivers! Observations do show however, that inland communities 
use other plant species to kill freshwater fish. 


As well as having a much reduced toxic potency, the small _ leaf 
Kwalo A'ata (weed) differs from the large leaf type in that it 
has a fibrous vine suitable for cordage (Reefs). In Santa Ana 
this vine is specifically collected to suspend racks in’ kitchen 
houses above the fireplace. 


Kwalo A'ata is employed in many local medicines, especially for 
Stomach ailments, namely constipation, stomach-ache and diarrhoea 
(Temotu; Malaita). The various preparations are detailed and 
specific. For example one medicine requires that only bark from 
a Climbing section of vine be collected (Santa Cruz). 


In Santa Ana the survey team was able to note the effective 
demonstration of Kwalo A'ata bark extract being used as a fly 
repellent. From a cleaned section of crawling vine/root, bark 
scrapings were taken and squeezed over an open sore. Flies were 
immediately repelled from the area . Such treatment was also 
thought to promote rapid healing of the wound. Elsewhere in 
Santa Ana, Kwalo A'ata was used for an unspecified oral medicine. 
In North New Georgia it was reported that a cambium extract was 
given weekly to babies, but the reason for doing this was 
unclear. Certainly, local knowledge of the effects and strengths 
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of these potentially poisonous plants, must be far greater than 
any of this investigation has so far recorded. 


The Kwalo A'ata plants that are potent fish poisons are the less 
common type. There are other more effective and more readily 
available poisons, and consequently Kwalo A'ata is often more 
Significant to village communities for its other properties, 
namely as cordage, medicine, or a weed (Outer Reefs, Santa Ana). 


Derris species Papilionaceae (Leguminosae) 
Kwara’ae - kwalo Uka 


Varisi - Vaku 
Kwaio - (Kwalo) Uka 
Nginia - Taikana To'oabaita - Uka 


A woody climber bearing flat elongated pods up to 10cm long and 
2cm wide, each pod having a narrow wing along its proximal edge. 
Kwalo Uka flowers are white and similar to those of Kwalo A'ata, 
although slightly larger. It is the generally larger structure 
of Kwalo Uka (i.e. pods, flowers, leaves and stem) which makes 
it readily distinguishable from other Derris species. 


Fifteen Derris species, and eight subspecies and varieties, that 
grow within Papua New Guinea have been described by Bernard and 
Verdcourt (1979). Of these, three species were noted as being 
employed as fish poisons. One is named D.elegans var. gracillima 
(Hemsl.) Verdc. (Syn. D.salomonensis Thothathri) (see the 
previous section - Kwalo A'ata). 


The other two are, D.eliptica Roxb. and D.malaccensis Prain. Of 
these two, D.eliptica most closely matches Kwalo Uka in both 
description and toxicity. Ground roots of this species have even 
been used by people in Papua New Guinea to commit suicide. The 
plant has consequently been named "New Guinea Dynamite" (Bernard 
and Verdcourt, 1979). Unfortunately, there is no positively 
identified pressed specimen of D.eliptica in the Solomon Islands 
Forest Herbarium with which to compare survey specimens. 


Uses 


Kwalo Uka differs from Kwalo A'ata in that it is a very potent 
poison and that it is most effective in fresh water. Because 
Kwalo Uka is plentiful in the bush, it is very rarely cultivated. 
However, a mature cultivated Kwalo Uka plant was found in a 
recently deserted Kwaio hill village where it had been planted in 
order to be easily accessible (Malaita). 


Wood sections of Kwalo Uka vine are hammered with heavy sticks to 
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Derris sp.: Kwalo Uka: from living material;A, climbing 
plant; B, woody base of well developed vine;C, portion of 
woody vine stem (x0.75); D, portion of vine bearing leaves 


and cluster of pods (x0.75); E, stem with inflorescence 
(x0.75); F, immature leaf (x0.75). 
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release their toxic component. Often a large quantity of this 
macerated vine is prepared by a group of people who then 
communally fish ariver. Sometimes barriers of horizontally 
placed bamboo stems are constructed downstream of the inoculation 
site, so that all affected fish are caught and not swept away. 


A useful feature of this particular poison plant is that its sap 
and plant fibre mixture is white, and therefore the course and 
strength of the poison within the river can be observed. Affected 
fish actually die and often it is necessary for a person to wear 
diving goggles to retrieve dead fish from beneath stones or 
ledges. 


Fish caught by this method are said to have no toxic effects upon 
people who consume them. As with other custom poisons however, 
it would not be advisable for any person to experiment with such 
plants without the assistance of those who are familiar with 
their usage. 


Finally, in Papua New Guinea Derris species are used to treat 
poisonous snake bites and acute stomach pains, as well as for 
fishing (Powell, 1976). No such medicinal use has been recorded 
in the Solomons. 


Hydrocotylle javanica Thunb. Hydrocharitaceae 
(Umbel1liferae) 
Kwara'ae = Gogome -W.Kwai/Maina Kola- E.Kwai 


A herb of less than one metre in height. Whole plants are 
macerated in a small pit in the ground before being added 
liberally to pools or shallow areas of a river. Wooden bowls and 
other household utensils are not used because the plant sap has 
an exceedingly bitter taste which would ruin such containers or 
mortars. 


Barringtonia asiatica (L.) Kurz Barringtoniaceae 
Kwara’ae = Fu'u 


Ayiwo - Nyia Depoi Kwaio - Fu'u 
Vaiakau - Futu . 
Maringe - Putu 


Roviana - Dadao Bugotu - Vutu 
Marovo - Pongala 
Kusage - Dandau Santa Ana - Fuu 


A large, spreading tree of the coast, found most frequently on 
the shore edge and in coastal rain forest. Though developing a 
girth of up to 3.5m. and large, thick, spreading buttresses, 
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often only on the landward side, Fu'u rarely exceeds 15-18 metres 
total height, which is short when compared to other forest trees 
of similar girth. 


The colourful flowers have numerous stamens, which are white at 
the base but gradually become an intense pink over their 
15-18cm length. Fruits are pyramidal, four cornered and large, 
approximately 12cm long and 9cm diameter. 


Uses 


Other than occasionally being planted in and around villages or 
by paths for making shade and a pleasant place to relax (Isabel), 
the only recorded uses of this tree concern the fruits. When 
Still green they are fleshy and heavy, yet once mature, fallen 
and dry, they are light, buoyant have a fibrous shell, and 
contain a single large fleshy seed. Whole mature fruits are 
sometimes used as floats for fishing nets, but a more widespread 
use is made of the seed which is ground, mixed with sand, and 
introduced to shallow pools or holes in the reef to intoxicate 
any nearby fish (Malaita, Isabel, Guadalcanal, Western Province, 
"Throughout the Pacific" - Massal & Barrau, 1965). Affected fish 
have a bout of manic activity before they eventually die and 
usually float to the surface. Fish often jump out of the water, 
sometimes onto dry rocks where they become stranded. Consuming 
drugged fish has no known effect on people, neither has swimming 
in the water to insert the poison or to retrieve sunken fish. 
However, drinking drugged water or consuming the seed is toxic 
and dangerous. 


In Papua New Guinea it has been recorded that the large leaves of 


B.asiatica (L.) Kurz. are used for lining stone ovens to impart 
flavour to the food (Powell,1976). 
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8. MULTI-PURPOSE USE TABLES 
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8.1 


SPECTES: 


Food Plants - 


FAMILY 
CODE: 


Table.2. 


PART. EATEN: 


Aceratium insulare 
Alpinia novae-pommeraniae 
Amorphophallus campanulatus 
Archidendron sp. 

Areca catechu 

Areca macrocal yx 
Artocarpus altilis 
Barringtonia sp. 
Barringtonia spp. 
Blechnum spp. (4 sp.) 
Bruguiera gymnorrhiza 
Bruguiera parviflora 
Burckella obovata 
Canarium indicum 

Canarium salomonense 
Carica papaya 

Caryota rumphiana 
Claoxy'!on aff. indicum 
Clacxylon tumidum 

Cocos nucifera 

Colocasia esculenta 
Corynocarpus cribbeanus 
Cucurbita sp. 

Curcuma domestica 

Cyathea alta 

Cyathea brackenridgei 
Cyathea hornei 

Cyathea vittata 

Cycas rumphii 

Cyclosorus magnificus 
Cyrtosperma chamissonis 
Dendrocnide longifolia 
Dennstaedtia samoensis 
Dioscorea alata 

Dioscorea bulbifera 
Dioscorea bulbifera -wild 
Dioscorea esculenta 
Dioscorea aff. esculenta -wild 
Dioscorea nummularia 
Dioscorea pentaphylla 
Dioscorea pentaphylla -wild 
Diplaziuin esculentum 
Diplazium proliferum 
Diplazium stipitipinnula 
Drymophloeus subdistichus 
Endospermum medullosum 
Eriandra fragrans 

Eugenia clusiifolia 
Eugenia malaccensis 


Fruit 
Stem - juice drink 

Corm - staple (scarcity) 

Fruit 

Seed = betel nut (sold) 

Fruit - as betel nut 

Fruit - staple 

Nut - opened with teeth 

Nut (sold) 

Young frond/leaflets 

Fruit - vegetable 

Marine borer 

Fruit 

Kernel (sold)/Insect Larvae 
Nut 

Fruit (sold) 

Insect larvae (rotting trunk) 
Young leaf/shoot 

Shoot - Rennell only 

Nut (sold) 

Corm - staple/Leaf (both sold) 
Fruit 

Fruit 

Rhizome - spice 

Posts 

Young fronds/leaflets 

Young fronds & apex 

Apical stem core/Young leaf 
Seed - scarcity 

Young shoots/leaflets 

Corm - staple 

Young leaf - veg. with fish 
Young unfurled fronds 

Tuber - staple (sold) 

Aerial tubers - staple (sold) 
Bulbils - custom ‘ice cream' 
Tuber (sold) 

Tuber 
Tuber 
Tuber 
Tuber 
Young 


- staple 
- staple (sold) 


fronds/leaflets (sold) 
Young fronds/leaflets 

Young fronds/leaflets 
Growing tip 

Insect larvae 

Fruit 

Fruit (pericarp) 

Fruit (sold) 
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SPECIES: 


FAMILY 
CODE: 


PART EATEN: 


Eugenia nutans 

Eugenia sp. 

Ficus copiosa 

Ficus edelfeltii 

Ficus glandulifera 
Ficus longibracteata 
Ficus prasinicarpa 
Ficus storckii 

Ficus variegata 

Ficus wassa 

Ficus xylosycia 
Finschia chloroxantha 
Geniostoma rupestris 
Gnetum costatum 

Gnetum gnemon 

Gnetum latifolium 
Haplolobus floribundus 
Heritiera littoralis 
Hibiscus manihot 
Homalomena alba 
Hornstedtia lycostoma 
Horsfieldia spicata 
Inocarpus fagiferus 
Ipomoea aquatica 

Maesa edulis 

Mangifera minor 
Mangifera mucronulata 
Marsdenia aff. tenaciosina 
Melothria sp. 
Metroxylon salomonense 
Morinda citrifolia 
Musa spp. 

Myristica aff. globosa 
Nastus obtusus 

Nypa fruticans 
Ochrosia elliptica 
Omphalea queenslandiae 
Pandanus aff. compressus 
Pandanus ysabelensis 
Parartocarpus venenosa 
Passiflora foetida 
Piper betle 

Pisonia grandis 
Planchonella obovoidea 
Pleocnemia aff. tripinnata 
Polyscias scutellaria 
Pometia pinnata 
Pouteria maclayana 
Pseuderanthemum spp. 
Rhizophora apiculata 
Rhopaloblaste elegans 
Rubus moluccanus 
Saccharum edule 


Fruit 

Young leaf/shoot 

Young leaf/shoot 

Insect larvae 

Young leaf - baked with pig 
Young leaf/shoot 

Young leaf - rarely eaten 
Young leaf/shoot 

Young shoot 

Insect larvae (dead tree) 
Nut 

Young leaf/shoot 

Young leaf/shoot/flower/seed 
Young leaf/shoot/flower/seed 
Seed 

Fruit (pericarp & seed)-staple 
Seeds - v.rarely eaten 

Leafy young shoots (sold) 
Flower - incidental 

Fruit - incidental 

Young shoot/Fruit 

Seed - staple 

Young leaf/shoot (sold) 
Fruit 

Fruit 

Fruit 

Young leaf/shoot 

Leaf - for v.hard betel nut 
Starch (trunk)/Insect larvae 
Fruit 

Fruit - fruit + staple 

Nut 

Water in old stem - drink 
Seed 

Nut 

Seed 

Seed 

Fruit - chewed c.f. sugar cane 
Fruit 

Fruit 

Leaf - eaten with betel nut 
Young leaf/shoot 

Fruit - no longer eaten 
Young frond/leaflets 

Young leaf/shoot 

Fruit 

Fruit - scarcity 

Young leaf/shoot 

Marine borer 

Fruit - betel nut substitute 
Fruit 

Immature inflorescence (sold) 
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SPECIES: 


Schleinitzia novo-guineensis 
Solanum verbascifolium 
Sphaerostephanos unijuga 
Spondias cyatherea 
Stenochlaena laurifolia 
Sterculia parkinsonii 
Syzygium aff. aqueum 
facca leontopetaloides 
Terminalia catappa 
Terminalia kaernbachii 
Terminalia sepicana 
Terminalia solomonensis 
Uncaria appendiculata 
Wedelia biflora 
Xanthosoma sp. 
Xylocarpus granatum 
Zingiber officinale 


FAMILY 
CODE: 


PART EATEN: 


Young 
Fruit - veg. 
Young 
Fruit 
Young 
Fruit 
Fruit 
Tuber - staple/scarcity 
Nut (sold) 

Nut 

Fruit/Nut 

Fruit 

Insect larvae/Stem sap 

Young stem tip 

Cormlet - staple (sold) 
Marine borer 

Rhizome - spice 


8.2 Plants with Acricultural Uses - Table.3. 


SPECIES: 


FAMILY 
CODE: 


AGRICULTURAL USE: 


Acalypha grandis 

Albizia falcataria 
Anodendron paniculatum 
Aporosa papuana 
Archidendron solomonense 
Barringtonia araiorhachis 
Barringtonia racemosa 
Barringtonia spp. 
Belliolum haplopus 
Bolbitis aff. naumaunii 
Breynia cernua 

Carica papaya 

Caryota rumphiana 
Claoxylon tumidum 
Cleidion spiciflorum 
Cocos nucifera 

Codiaeum variegatum 
Coleus scutellarioides 
Colocasia sp. 
Corymborkis veratrifolia 
Cryptocarye invasiorum 
Cyathea hornei 
Cyclosorus sp. 
Cyrtosperma chamissonis -wild 


Live yam stake/fence 
Shade/Alley crop 
Crop protection 

Yam stakes 

Yam stakes 

Live fence 

Live fence 

Living ladder 

Pig medicine - worms 
Pig medicine - fungus 
Yam stakes 

Pig food (leaf) 

Pig food (trunk core) 
Yam stakes 

Yam stakes 

Shade for cocoa 

Yam stakes 

‘Crop protection' 
Pig food (corm) 

Yam growth promoter 
Yam stakes 

Terracing pegs 

Good soil indicator 
Pig food (tuber) 
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SPECIES: 


Dendrocnide rechingeri 
Derris heterophylla 
Desmodium umbellatum 
Dillenia crenata 
Dracaena angustifolia 
Elaeocarpus salomonensis 
Endospermum formicarum 
Epipremnum amplissimum 
Epipremnum pinnatum 
Erythrina variegata 
Euodia hortensis 
Excoecaria agallocha 
Fagraea racemosa 

Ficus copiosa 

Ficus storckii 
Flagellaria gigantea 
Garcinia aff. platyphlla 
Gnetum gnemon 
Harpullia arborea 
Hibiscus tiliaceus 
Ixora solomonensium 
Kleinhovia hospita 
Laportea ruderalis 
Maesa tabacifolia 
Metroxylon salomonense 
Nastus aff. productus 
Nicotiana tabacum 
Ormocarpum orientale 
Phragmites karka 
Phyllanthus ciccoides 
Pisonia cauliflora 
Planchonella linggensis 
Premna corymbosa 
Pterocarpus indicus 
Rhus taitensis 


Schizostachyum tessellatum 
Schleinitzia novo-guineensis 


Sphaerostephanos unijuga 
Sterculia fanaiho 


Tetrastigma sp. (aff. 5240) 


FAMILY 
CODE: 


POACE 
MIMOS 
THELY 
STERC 
VITAC 


AGRICULTURAL USE: 


Live yam support 
Weed 

Yam stakes 

Live fence 

Live fence 

Yam stakes . 
Aleopathic 

Pig food (leaf) 

Pig food (leaf) 

Live fence/Good soil 
Detract pigs (smell) 
Live fence 

Live fence 

Yam stakes 

Pig food 

Yam stakes 

Pig growth promoter 
Live support for yam 
Live fence 

Alley crop 

Yam stakes 

Alley crop 

Chicken medicine 

Yam stakes 

Pig food (pith) 

Live fences 

Crop protection 

Live yam stake/Shade 
Garden stakes 

Live yam stake/fence 
Live fence 

Yam stakes 

Live fence 

Live fence/Hedgerow 
Nectar source - bees 
Garden stakes/Fence 
Fast growing tree 
Good soil indicator 
Live fence/ladder 
Crop protection 
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8.4 Medicine Plants - Table.5. 


SPECTES: 


FAMILY 
CODE: 


AILMENT*: 


Acalypha grandis 
Adenanthera pavonina 
Ageratum conyzoides 
Alocasia macrorrhiza 
Alocasia sp. 

Alpina aff. nutans 
Alpinia novae-pommeraniae 
Alpinia oceanica 
Alstonia scholaris 
Alstonia spectabilis 
Amoora cucullate 
Anodendron paniculatun 
Areca catechu 

Areca macrocal yx 
Artocarpus vriesianus 
Asplenium nidus 
Barringtonia racemosa 
Barringtonia spp. 
Bischofia javanica 
Blumea lacera 

Blumea riparia 
Calophyllum inophyllum 
Cananga odorata 
Canarium indicum 
Canavalia cathartica 
Carica papaya 

Cassia alata 
Centotheca lappacea 
Cerbera floribunda 
Cerbera manghas 
Christella harveyi 
Cleidion spiciflorum 
Clerodendrum buchanani 
Cocos nucifera 

Coleus scutellarioides 
Commersonia bartramia 
Corymborkis veratrifolia 
Costus sp. 

Costus speciosus 
Crateva religiosa 
Cucurbita sp. 

Curcuma domestica 
Cyathea whitmorei 
Cycas rumphii 

Derris heterophylla 


Boils (leaf sap) 

Leprosy (bark) 
Boils/Spots/Wounds (leaf) 
Cuts (stem sap) 

Centipede stings/Cuts (stem) 
Prolapse/Appendix (leaf) 
Cough (stem base) 

Ring on neck - babies (corm) 
Snake bites 

Many - TB/Cough/Pains 

Induces vomiting - poisonous! 
Snake & centipede wounds (sap) 
Conjunctivitis/diarrhoea/Aches 
Pneumonia/Diarrhoea 

Bloody urine (cambium) 

Broken bones/TB (leaf) 
Laxative (bark sap) 
Shortwind/Gonorrhoea/Hepatitis 
TB (cambium) 

Leprosy 

Mouth ulcers/Wounds (leaf sap) 
"Red eye! 

Rheumatism/Coughs 

Chest pains 

Flu/Stomach-ache 

Cuts (leaf sap) 

Skin fungus -"bakua" (leaf) 
Cuts 

Aches & sores (heated leaf) 
Aches & Pains (leaves) 

Kidney ailment/Boils (shoot) 
Scabies 

Diarrhoea (shoot & leaf) 
Diarrhoea/Dysentery 

Cuts 

Abortion 

Cuts on feet 

Boils/Rash (flower sap) 
Coughs/Wounds/Diarrhoea/Boils 
Glands/Toothache/Worms/Ear 
Eye - scratch (stem sap) 
Coughs/Sore throat (leaf) 
Headache/Pneumonia (leaf) 
Yaws/Stomach ailment 
Constipation/Stomach-ache 


* Some English medical names have been used to describe ailments. It 


is important to note that these are 'lay' 


descriptions of the 


condition, rather than that of a medical practitioner. 
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SPECIES: 


FAMILY AILMENT: 


CODE: 


Desmodium umbellatum 
Dioscorea bulbifera - wild 
Donax canniformis 

Dracaena angustifolia 
tlaeocarpus floridanus 
Endospermum formicarum 
Epipremnum pinnatum 
Erechtites aff. valerianifolia 
Erythrina variegata 

Eugenia malaccensis 

Eugenia nutans 

Euodia aff. anisodora 

Euodia elleryana (Bala Fasima) 
Euodia elleryana (Furu'i) 
Euodia hortensis (Aba'i Ri'i) 
Euodia hortensis (Fo'oka) 
Euodia solomonensis 

Euphorbia hirta 

Excoecaria agallocha 

Ficus adenosperma 

Ficus aff. solomonensis 

Ficus benjamina 

Ficus edelfeltii 

Ficus septica 

Finschia chloroxantha 
Geophila sp. 
Glochidion aff. 
Gnelina lepidota 
Gnetum gnemon 
Gui!lainia purpurata 
Harpullia arborea 
Hemigraphis reptans 
Heritiera littoralis 
Hibiscus rosa-sinensis 
Hibiscus tiliaceus 

Hoya dodecatheiflora 
Hydnophytum longistylum 
Hydnophytum sp. 

Hypolepis tenuifolia 
Intsia bijuga 

Ipomoea illustris 

Ipomoea pes-caprae 
Lecanopteris sinuosa 

Leea indica 

Leucosyke salomonensis 
Ludwigia octovalis 
Lycopodium aff. squarrosum 
Macaranga tanarius 
Macaranga whitmorei 

Maesa edulis 

Mallotus ricinoides 
Medinilla luraleunsis 
Melicope grandifolia 


ramif lorum 


Worms /Body-ache/Ear infection 
‘White eye' (shoot sap) 

Bed wetting (leaf) 

Cracks in feet/Cuts (leaf) 

New born - for health (bark) 
Arthritis (heated leaf) 

Cuts (leaf) 

Cuts (sap) 

Parturition (cambium) 
Abortion/Pneumonia/Headaches 
Constipation 

Many 

Fevers (leaf)/TB (bark) 
Centipede stings 

Body pains/TB (leaf) 
Colds/Flu/Bruises/Body pains 
Joint/knee ailment (leaf wrap) 
Diarrhoea 
Stings-centipede/ray/sea wasp 
Fresh water fish stings 

'Red eye' (cambium) 

Breaks (bark) 

Centipede stings 

Sore stomach (shoot)/'Red eye' 
Skin ulcers & sores 

Diarrhoea (leaf) 

Headache (young leaves) 

Snake bite/Sores (cambium) 
‘White eye' 

Mouth ulcer/Cough/'Red eye' 
Malnutrition/Laxative(cambium) 
Cuts/'White spot' (leaf) 
Madness (bark)/Sterilisation 
Diarrhoea/Boils (leaf plaster) 
Cuts/Poison/TB/Conjunctivitis 
Ear infections (leaf sap) 

Foot sores/Foot rot 
Boils/Foot infection (base) 
Boils (leaf & shoot) 

Urinary ailment (bark) 

Cuts (stem sap) 

Boils - plaster (leaf) 

"Red eye'/TB (leaf) 
Parturition 

Sore stomach/Prolapse (leaf) 
Diarrhoea 

Bleeding cuts (whole plant) 
Cuts (young shoots) 

TB (cambium) 

Tooth & ear-ache (leaf) /Breaks 
Cough (leaf juice) 
Stomach-ache (fruit) 
Abortion/Centipede sting(bark) 


212 


SPECIES: 


FAMILY 
CODE: 


AILMENT: 


Melothria sp. 
Merrilliodendron megacarpum 
Microsorium punctatum 
Microsorium scolopendria 
Mikania spp. 

Morinda citrifolia 
Nephrolepis saligna 
Omphalea queenslandiae 
Osmoxylon novo-guineensis 
Pagiantha koroana 

Pangium edule 

Parinari glaberrima 
Paspalum conjugatum 
Pimeleodendron amboinicum 
Piper sclerophloeum 

Piper wichmannii 

Pipturus argentus 
Pittosporum ferrugineum 
Planchonella keyensis 
Polygala paniculata 
Polyscias scutellaria 
Pongamia pinnata 

Premna corymbosa 
Pseuderanthemum spp. 
Pterocarpus indicus 
Pueraria pulcherrima 
Pyrrosia acrostichoides 
Quassia indica 

Scaevola taccada 
Schefflera babalia 
Schleinitzia novo-guineensis 
Securinega flexuosa 
Sonneratia alba 

Sophora tomentosa 
Spathoglottis plicata 
Spondias cyatherea 
Terminalia catappa 
Timonius timon 

Trema orientalis 

Urena lobata 

Vitex cofassus 

Vitex trifolia 

Wedelia aff. rechingeriana 
Zehneria aff. mucronata 
Zingiber officinale 


Spleen (heated leaves) 
Ear-ache (cambium) 

Swollen testicles (leaf) 

Mouth ulcers 

Wounds 

High blood pressure 

Cuts (leaf) 

Laxative/'White mouth! 

Stomach cramp/Boils/Red rash 
Lactation (bark sap - white) 
Head lice (leaf) 
Diarrhoea/Dysentery 

Cuts/Eye (stem sap) 
Constipation 

Arthritis/Boils (leaf) 

Induce vomiting (leaves) 
Diarrhoea/Abortion/Sore Tongue 
Scabies (cambium) 

Leprosy (cambium) 

Cuts (leaf) 

Lactation 

Worms (cambium)/Scabies 
Diarrhoea/Headaches/Pains 
Boils/Stomach-ache (bark) 
Dysentery/Anaemia (bark sap) 
Cough (stem sap) 

Wounds -made in sea/'ears'-sore 
Fever/Headache/Fungus -'bakua' 
Dry cough/TB/Sting ray sting 
Scabies (leaves) 

Pains 

Fever 

Sea anemony stings (flower) 
Coughs (shoot) 

Cough/Whooping cough (shoot) 
Epilepsy/Fits 
Cuts/Coughs/Toothache 

Head cold/Headache/Worms - dog 
Diarrhoea/Body pains 

Laxative (leaf) 

Itching feet 

Malaria/Headache (shoot) 
Cough/Asthma/Whooping cough 
Boils on leg (leaf) 
Leprosy/Parturition - relaxant 
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9. IDENTIFYING A PLANT FROM ITS KWARA'AE NAME 
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For a variety of reasons by the early 1960's, Kwara'ae was 
adopted by botanists and foresters as the vernacular language for 
plant taxonomy in the Solomons. Indeed the Kwara'ae 
classification is diverse and comprehensive, very often 
categorizing the flora to the specific level, and occasionally 
into individual varieties. One criterion for its selection was 
that it is spoken by large numbers of communities living in a 
very large spectrum of plant ecosystems. The Kwara'ae area of 
Malaita extends from Auki on the West Coast, North and Eastwards 
over a highland bush interior, to the opposite coast and Kwai 
Island. 


Vernacular plant taxonomy is based upon the relationship between 
the human community and the surrounding flora. It is 
unavoidable therefore, that the listing of Kwara'ae plant names 
has a bias towards plants that are useful or are of significance 
to the Kwara'ae society. For example, there are many Podocarpus 
tree species, but there is only one, possibly two, Kwara'ae names 
for them. This is because the trees are only found on mountains 
and so are too inaccessible to be of much value locally. Small 
grasses, of which there are many, provide a second example of a 
culturally unimportant and therefore rarely named group of 
plants. At the other end of the scale are cultivated plants such 
as taro, for which there are numerous names for varieties. In 
one area of East Kwaio (Malaita) alone, there are as many as 38 
different names for taro (Akin, 1981). 


The objective has been to identify plants at the specific level, 
but occasionally Kwara'ae names for sub-species are given dfter 
the species plant name. For example "Dili - Meo/Lalabe/Marako" 
(Cordyline sp.), represent three varieties, 'Dili Meo', 'Dili 
Lalabe’ and 'Dili Marako' respectively. There are, however, 
plants regarded as unique in the Kwara'ae taxonomy, which have 
been classified by botanists to be the same species. 'Furuii' 
and 'Bala Fasima', for example, are both Euodia elleryana for 
which the individual subspecies has not yet been determined. 


An advantage of the Kwara'ae plant classification system is that 
it is simple, consisting mainly of everyday words which define a 
plant's appearance, properties or usage. It is therefore common 
to find that a plant has evolved several names based upon 
different characteristics. Between different communities of 
people, plant usage can change, which is one reason for the 
variation in Kwara'ae names. 


All known Kwara'ae synonyms are included in the index. However, 
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the botanical name(s) are only given for the most commonly used 
name and the synonyms are referred to this main record. The 
Kwara'ae synonyms are also included in the main record, where 
they are separated from the main name and each other by a forward 
slash (e.g. "Afio/Kabirai/Sa'au"). 


Similarly, when the pronunciation of a word varies sufficiently 
to alter the way its spelling could be interpreted, all 
spellings are included in the index. An example of this is 
Canarium salomonense which is written "Adoa" but often pronounced 
"Andoa", in this case the former, which is the main spelling, is 
listed first. 


A phonetic spelling similar to that used in Whitmore (1966) has 
been adopted, so that non-Kwara'ae speakers are able to use the 
list without having to learn the meanings and sounds of a 
Special phonetic alphabet. In spoken Kwara'ae the letters 'f' 
and 'h' are interchangable. The convention of using '‘'f' in 
written Kwara'ae has been adopted, except in the few cases where 
'h' genuinely seems to be the preferred pronunciation. 


Several plant names are prefixed with a pronoun that describes 
the habit of the plant. The most common of these are "Fi'i", 
"Ai" and "Fa'i", which mean "a plant that grows straight without 
branching", "a tree" and "a small tree" respectively. Most 
plants in the "Fi'i" category are monocotyledons. However all 
Pandanus spp. (Screw Pine), and some trees that branch profusely 
at their very base, such as Fi'i Kwau (Premna corymbosa), are 
also included. 


To indicate that a pronoun or prefix is not essential, but is 
sometimes used, the pronoun or prefix is placed in parentheses. 
Similarly, words or additions that are appended to a name, to 
specify a particular sub-species, are also quoted in parentheses 
because their use is also optional. 


There are a total of five important prefixes used in Kwara'ae 
plant names. Of these, '‘Kwalo', 'Fi'i' and 'Fai' have variable 
usage, and therefore have not been included as part of the name 
for its positioning within the index. In contrast, the other two 
prefixes 'Ai' and 'Mala' are included because they are 
consistently regarded as essential components of plant names. 


Useful information concerning a plant can be elucidated from the 
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Kwara'ae words from which its name is made. Some of the more 
important Kwara'ae words frequently used in plant classification 
are:- 


Ai - a tree 

Fa'i - a small tree 

Fifi ~ a plant that grows straight without branching 
Kwalo - a climber ('rope' - Pidgin English) 
Mala - Similar to 

Fasia ~ cultivated 

Kwasi ~ wild 

Asi - seashore 

Tolo ~ bush (inland) 

Kini ~ woman 

Ngwane~ - man 

Bala - pale (pale green) 

Bulu - black 

Kwao - white 

Marako~—- green 

Meo - red 


A detailed list of Kwara'ae words used in plant names is 
given in Whitmore (1966) . 


Some plant names have been written as two separate words when 
in fact this may not be the convention or linguistically correct. 
The reason for this choice is that the reader is then easily 
able to determine the origin of a plant name, and how one plant 
relates to others of a similar name. "Alabusi Kwao" and 
"Alabusi Ngwane" provide an example of this. 


The ethnobotanical survey catalogued almost five hundred 
accessions of unique species and Kwara'ae name. These are denoted 
in the index by an asterisk (e.g. "* Kwalo Afua"). The plant 
collection made by Dodo Creek Research Station has been studied 
by a four man team of specialist Kwara'ae plant namers. Three of 
these have been involved with the Whitmore collection, naming 
plants for the Forestry Department, Ministry of Natural Resources 
and the Honiara Herbarium for well over twenty years. However, 
the Dodo Creek Research Station survey only incorporated plants 
that were regarded as traditionally useful, and which happened to 
be encountered in sampling during the survey. 
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Survey information was combined with the additional unique 
identifications given in Whitmore (1966) which has been the 
standard work on the subject to date. Whitmore identifications 
are denoted with "$" (e.g. "$ Soru"). 


Since that publication, numerous new herbarium collections have 
been made, and many of the original BSIP (British Solomon Islands 
Protectorate) numbered specimens have been sent overseas for 
species determination. Therefore to bring the Kwara'ae list 
completely up to date, all the specimens in the Honiara Herbarium 
were checked for Kwara'ae names. These constitute the remainder 
of the Kwara'ae plant names in the index. 


Although most plant names are the same throughout the entire 
Kwara'ae speaking area, a few names do change completely from one 
locality to another. In some cases the different sources of 
information for this list have made it necessary to specify the 


area from which a plant name derives . Four areas, East Kwai, 
West Kwai, all of Kwai and Auki are denoted in the lists by the 
codes "-E.", "-W.", "-K." and "-A." respectively. Auki is the 


area from Auki town along the coast to Dala and inland to the 
Central Highlands. Kwai similarly extends down to the sea from 
Central Malaita, but to the opposite coast (E. Coast) and over to 
Kwai Island. West Kwai is the area slightly inland of East Kwai, 
and rises deep into the Central Highland area of Malaita. No code 
indicates that the name is believed to be universal, and where 
synonyms from two localities occur, the East Kwai variation is 
quoted first, because, to date, more plant names have been 
derived from this area than any other. 


Lastly, when a Kwara'ae name has been found in the literature or 
on Forest Herbarium pressed specimens yet is unknown to the 
Kwara'ae assistants, a question mark has been placed in 
parentheses at the end of the name. 
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10. KWARA'AE PLANT NAME INDEX 
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Kwara'ae. 


Species: 


Kwalo 


+ Wt * 


Kwalo 
* Kwalo 
Filj 
* Fi'i 
Fi'i 
Kwalo 
Kwalo 


Kwalo 
Kwalo 


* Kwalo 
Fi'i 


Piet 


A'afola/Afo Afola 


A'afole 
A'afudenge 
A'ako-A. 
Aakwasi/Akwasi 
A'asa 

A'ata 
A'atarae 


A'atarae 
Aba'i Ri'i 
Aba Sao 
Abe 

Abui 

Adi 

Adi 


Adi 

Adio 

Adio 

Adio 

Adio 
Adoa/Andoa/Aikwasi 


Aekwaere 
Aekwaere 
Aeotofau 
Afae-E./Fi'i Kwalo 
Afae 
Afafole/ 
Fi'i A'afole 
Afafole/ 
Fi'i A'afole 
Af amanu/Arakao 
Af amanu 
Afia 
Afio/Kabirai/Sa' au 
Afio 
Afio 
Afio 
Afio 
Afio 
Af io 
Afo Afola 
Afua 
Afua 
Afusakwalo-A. 
Agalu 
Ai 
Ai 
Ai 
Ai 


Ipomoea pes-caprae ssp. brasiliensis (L.) 


R.Br. 


see Fi' 


i Afofole 


see Butadenge 
see Ako Ako 
Rhus taitensis Guill. 


Endospermum medullosum L.S.Sm. 

Derris heterophylla (Willd.) Bakh. 

Actinorhytis calapparia (Bl.) Wendl.& 
Drud 


e 


Cyrtostachys kisu Becc. 
Euodia hortensis Forst. 
see Amba Sao 
see Kwalo Ambe 


Ipomoea illustris (Clarke) Prain 
Cadetia hispida (A.Rich.) Schltr. 
Diplocaulobium meckynosepalum (Schltr. ) 


Kraenzl. 


Diplocaulobium solomonense Carruth. 


see Kwalo Uku Uku 


Cayratia japonica (Thunb.) Gagnep. 
Cayratia trifolia (L.) Domin. 


Tetrastigma gilgianum Ltb. 


Canarium salomonense Burtt ssp. 


salomonense 


Trichomanes atrovirens Kuntze 


Trichomanes dentatum v.d.B. 


Ophiorrhiza rupestris Hemsl. 
Dioscorea aff. esculenta (Lour.) Burk. 


-wild var. 


Pandanus decus-montium B.C.Stone 


Pandanus paludosus Merr. & Perry 


Crinum asiaticum L. 


Hanguana malayana (Jack) Merr. 


see Afio 
Eugenia malaccensis L. 


Medinilla 
Medinilla 
Medinilla 
Medinilla 
Medinilla 
Medinilla 


anisophylla Merr. & Perry 


halogeton S.Moore 
mortonii Hemsl. 
quadrilfolia Bl. 


rubescens Merr. & Perry 
vagans Merr. & Perry 


see A'afola 


Cucurbita sp. (19929/MMT 78/DCRS 534) 
Diplocyclos palmatus (L.) C.Jeffr. 
Euodia sp. 


(637/3866) 


see Angalu 


Connarus pickeringii A. Gray 
Connarus salomonensis Schellenb. 


Connarus semidecandrus Jack 


Erycibe aff. floribunda Pilger 
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CONVO 


ANACA 
EUPHO 
PAPIL 
ARECA 


ARECA 
RUTAC 


CONVO 
ORCHI 
ORCHI 


ORCHI 


VITAC 
VITAC 
VITAC 
BURSE 


HYMEN 
HYMEN 
RUBIA 
DIOSC 


PANDN 
PANDN 


AMARA 
FLAGE 


MYRTA 
MELAS 
MELAS 
MELAS 
MELAS 
MELAS 
MELAS 


CUCUR 
CUCUR 
RUTAC 


CONNA 
CONNA 
CONNA 
CONVO 


Kwara'ae: 


Species: 


Loesneriella macrantha (Korth.) A.C.Sm. 
Lophopyxis maingayi Hook.f. 


+o 


eo + EDN 


+ 96409 


Ai Aasila/Malako 


Ai Abu 
Ai Afae 
Ai Alo 
Ai Alo-A. 
Ai Andino 
Ai Aofia 
Ai Aofia 
Ai Aofia 
Ai Asaka 
Ai Asaka 
Ai Asaka 
Ai Asaka 
Ai Asaka 
Ai Asaka 
Ai Asaka 
Ai Asaka 
Ai Asaka 
Ai Asaka 
Ai A‘u 
Aiba'asi 
Aibebe 
Aibebe 


Aibofau/Maratari- 


tari 
Aibosbos 
Aibosbos 
Aibosbos 
Aibosbos 
Aibosbos 
Aibosbos 
Aiboso 
Aibosoboso 
Aibu 
Aibu 
Aibu 
Aibu 
Aibu Asi 
Aibulu 


_Polyporandra scandens Becc. 


Salacia chinensis L. 

Salacia erythrocarpa Schum. 

Salacia forsteniana Miq. 

Salacia parkinsonii Schum. 

Salacia sororia Miq. 

Smythea lanceata (Tul.) Summerh. 

Strychnos colubrina L. 

Strychnos aff. ledermannii Gilg. & Benn. 

Strychnos minor Dennst. 

Pongamia pinnata (L.) Pierre 

Neoscortechninia forbesii (Hook.f.) 
C.T.White 

Crateva religiosa Forst.f. 


see Aiuka 


Gomphandra montana (Schell.) Sleum. 
see Maemae-K. 
Phaleria perrotettiana (Decne.) Vill. 


Endospermum 
Endospermum 
Endospermum 
Astronidium 
Astronidium 
Astronidium 
Astronidium 
Astronidium 
Astronidium 
Astronidium 
Astronidium 
Astronidium 
Astronidium 


formicarum Becc. 
labios Schodde. 


moluccanum (Teij.& Bin.) Becc. 


alatum Veldk. 

aneityense (1649) 
bracteatum Maxw. 
mammiformum Maxw. 
miraculum-dei Veldk. 
montanum Merr. & Perry 
muscosum Merr. & Perry 
palauense (Kan.) Mgf. 
pallidum Maxw. 
uncato-tessellatum Maxw. 


Rubiaceae (3256) 

Myristica aff. globosa Warb. 
Messerschmidia argentea (L.f.) Johnst. 
Scaevola taccada (Gaertn.) Roxb. 
Flacourtia zippelii Sloot. 


Amaracarpus 


solomonensis Merr. & Perry 


Psychotria beccarii Schum. 
Psychotria capitulifera Merr. & Perry 
Psychotria kajewskii Merr. & Perry 
Psychotria solomonensis Merr. & Perry 
Psychotria tenuipes Merr. & Perry 

see Aibosbos 

see Aibosbos 
Diospyros ebenum Koen. 
Eugenia buettneriana Schum. 
Eugenia onesima (Merr. & Perry) Whitmore 
Syzygium aqueum (Burm.f.) Alston 
Eugenia clusiifolia (A.Gray) Muell. 
Diospyros aibulu Kost. 
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Kwara'ae: 


Species: 


+ 


Aor 


Aibulu (big leaf) 

Aibulu 

Aibulu 

Aibulu 

Aibulu 

Aibulu 

Aibulu 

Aibulu 

Aida'afi 

Aida'afi-A. 

Aidadala 

Aidala 

Aidala 

Aidasi/Ailau 

Aidilo-A. 

Aidilo-A. 

Aidolo 

Aidoio-K./Bota' au 

Aidolo-K. 

Aidongadonga 

Aidongadonga 

Aidori 

Aidori 

Aidori-K. 

Aidori-K. 

Ai Embu 

Ai Enda 

Ai Enda 

Ai Enda 

Ai Enda 

Ai Enda 

Ai Enda Kini 

Ai Enda Kini 

Ai Enda Kini 

Aifae 

Aifaifai 

Aifali 

Aifalisi-A. 

Sifao 

Aifau 

Aifau 

Aifau 

Aifau 

Aifau 

Aifau 

Aifau 

Aifau 

Aifau 

Aigara/Fa'i Waua 

Aigaro 

Aigau 

Aigegere/Aida' afi 
/Aisato 


Diospyros ellipticifolia (Stokes) Bakh. 


Diospyros ferrea (Willd.) Bakh. 
Diospyros hebecarpa A.Cunn. 
Diospyros insularis Bakh. 
Diospyros maritima Bl. 
Diospyros peekelii Ltb. 
Diospyros pulchra Bakh. 
Diospyros salomonensis (Bakh.) Kost. 
see Aigegere 
see Ata'ata'i'a-K. 
see Dedela 
Maesa edulis C.T.White 
Maesa tabacifolia Mez. 
Carmona retusa (Vahl) Masam. 
see Aingwane 
Randia coffeoides Benth. & Hook.f. 
Citronella samoensis (A.Gray} Howard 
Anacolosa papuana Schellenb. 
Casearia aff.papuana Sleum. 


Dysoxylum aff.gaudichaudianum (Juss.) Miq. 


Dysoxylum sp. (3 sp.) 
Bridelia minutiflora Hook.f. 
Bridelia penangiana Hook.f. 
Antidesma olivaceum Schum. 
Antidesma rostrata Muell.Arg. 
see Ai Ebo 
Elaeocarpus cassinoides A.Gray 
Elaeocarpus floridanus Hems1. 
Elaeocarpus miegei Weibel 
Elaeocarpus piestocarpus Schltr. 
Elaeocarpus suaveolens Weibel 
Elaeocarpus badius Coode 


Elaeocarpus aff. cornatus White & Francis 


Sloanea insularis A.C.Sm. 

see Ai Uka 
Ardisia sp. (1215/2349) 
Micromelum minutum (Forst.) Seem. 
Celtis nymanii Schum. 
Micromelum minutum (Forst.) Seem. 
Eugenia aqueum Burm.f. 
Eugenia nemorale Merr. & Perry 
Eugenia nutans Schum. 
Eugenia tierneyana Muell. 
Syzygium nemorale Merr. & Perry 
Ixora bougainvilliae Bremek. 
Syzygium aqueum (Burm.f.) Alston 
Syzygium delicatulum Merr. & Perry 
Syzygium synatoneuron Merr. & Perry 
Solanum vitiense Seem. 


Rhyticaryum longifolium Ltb. & Schum. 


Canthium barbatum (Forst.f.) Seem. 
Desmodium umbellatum (L.) DC. 
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EBENA 
EBENA 
EBENA 
EBENA 
EBENA 
EBENA 
EBENA 
EBENA 


MYRSI 
MYRSI 
EHRET 


RUBIA 
ICACI 
OLACA 
FLACO 
MELIA 
MELIA 
EUPHO 
EUPHO 
EUPHO 
EUPHO 


ELAEO 
ELAEO 
ELAEO 
ELAEO 
ELAEO 
ELAEO 
ELAEO 
ELAEO 


MYRSI 
RUTAC 
ULMAC 
RUTAC 
MYRTA 
MYRTA 
MYRTA 
MYRTA 
MYRTA 
RUBIA 
MYRTA 
MYRTA 
MYRTA 
SOLAN 
ICACI 
RUBIA 
PAPIL 


Kwara'ae: 


Species: 


+ OF 


Arm Wo + 


AH 


Aigwari-A. 
Aigwerogwero 
Ai Hau'o 


Ai Ibo/Aiembu 


Ai Ioio 
Aikame 
Aikame 
Aikame 
Aika'o 
Aikenu 
Aikikiru 


Aikikiru/Aimalua 
Aikikiru/Aimalua 
Aikikiru/Aimalua 
Aikikiru/Aimalua 
Aikikiru/Aimalua 
Aikikiru/Aimalua 
Aikufa-A. 
Aikuisi 

Aikuisi 

Aikuisi 
Aikuisi-A. 
Aikuku 

Aikunu 

Aikunu 

Aikunu 

Aikunu 

Aikwando 
Aikwando 
Aikwando 
Aikwando 

Aikwasi 

Ailako 

Ailako 

Ailali 

Ailau 

Ailikini 
Ailikini 
Ailikini 
Ailikini 
Ailikini 
Ailikini 
Ailikini 

Ailumu 

Ailumu 

Aimalua 

Aimamala 
Aimamala 
Aimamala I 
Aimamala II 


see Aitafitafi 
Dolicholobium sp. (2124/5326) 
Hernandia moerenhoutiana Guill spp 
samoensis 
Merrilliodendron megacarpum (Hems1.)Sleum. 


Averrhoa carambola L. 

see Rirukame 
Putranjiva roxburghii Wall. 
Ziayphus angustifolius Harms 
Xylopia papuana Diels 

see Fala 
Neiosperma oppositifolia (Lamk.) Forst. 

& Sach. 

Ochrosia elliptica Labill. 
Ochrosia glomerata (Bl.) Muell. 
Ochrosia manghas L. 
Ochrosia oppositifolia (Lamk.) Schum. 
Ochrosia parviflora (Forst.) Hemsl. 
Ochrosia sciadophylla Mgf. 
Casearia aff.papuana Sleum. 
Cryptocarya alleniana C.T.White 
Cryptocarya mackinnoniana Muell. 
Cryptocarya medicinalis C.T.White 
Sloanea insularis A.C.Sm. 

see Kuku 
Stemonurus ammui (Kan.) Sleum. 
Stemonurus aff. celebicus Val. 
Stemonurus umbellatus (Kan.) Sleum. 
Whitmorea grandiflora Sleum. 
Cryptocarya aureo-sericea Kost. 
Cryptocarya medicinalis C.T.White 
Cryptocarya weinlandii Schum. 
Polyalthia rumphii (Bl.) Merr. 

see Adoa 
Allowoodsonia whitmorei Mgf. 
Phaleria perrotettiana (Decne.) Vill. 
Inocarpus fagiferus (Park.) Fosb. 

see Aidasi 
Cryptocarya ainikinii Kost. 
Cryptocarya invasiorum Kost. 
Cryptocarya renicarpa Kost. 
Cryptocarya whitmorei Kost. 
Endiandra whitmorei Kost. 
Litsea glutinosa Kost. 
Nothaphoebe sp. (4041/5407) 
Dacrydium xanthandrum Pilger 
Podocarpus vitiensis Seem, 

see Aikikiru 
Saurauia conferta Warb. 
Saurauia schumanniana Diels 
Saurauia purgans Burtt 
Saurauia novo-guineensis Scheff. 
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ICACI 
AVERR 


EUPHO 
RHAMN 
ANNON 


APOCY 


APOCY 
APOCY 
APOCY 
APOCY 
APOCY 
APOCY 
FLACO 
LAURA 
LAURA 
LAURA 
ELAEO 


ICACI 
ICACI 
ICACI 
ICACI 
LAURA 
LAURA 
LAURA 
ANNON 


APOCY 
THYME 
PAPIL 


LAURA 
LAURA 
LAURA 
LAURA 
LAURA 
LAURA 
LAURA 
PODOC 
PODOC 


ACTIN 
ACTIN 
ACTIN 
ACTIN 


Kwara'ae: 


Species: 


AHH ww ~* wr tw 


+ 


* 


a ad A FOOD + 


tA 


Aimangelo 
Aimangelo 
Aimarako 
Aimarako 
Aimaruku 
Aimaruku 
Aimela 
Aimela 
Aimela 
Aimela 
Aimochta'a 
Aimockta'a 
Aimockta'a 
Aimokota'a 


Aimomote/Raumomote 

Aimomote/Raumomote 

Aimomote/Raumomote 

Aimomote/Raumomote 

Aimomote/Raumomote 

Aimotemote 

Ainadi 

Aindongadonga 

Aingaro 

Aingasi 

Aingisogiso 

Aingwafila 

Aingwafila 

Aingwane 

Aingwane 

Aingwasa 

Ainigao 

Ainigau 

Ainii'a-A. 

Ainikini 

Aininiu 

Aininiu 

Aininiu 

Aininiu 

Aininiu 

Ainunu/Taka Ama 

Ainunu/Taka Ama 

Ainunura 

Ainunura 

Ai Ofa 

Ai Ofa 

Ai Oka 

Aioo/U'uli 

Aioo/U'uli 

Airafu/Suamango 
Kwao 

Airande 

Airande 


Prunus schlechteri (Koehne) Kalkman. 
Pygeum salomonense Merr. & Perry 
Mastixia kaniensis Melch. 
Pongamia pinnata (L.) Pierre 
Leptosiphonium stricklandii Muell. 
Ruellia sp. (8277/8540) 
Acmena acuminatissima (Bl.) Merr. & Perry 
Eugenia buettneriana Schum. 
Eugenia onesima (Merr. & Perry) Whitmore 
Rhodomyrtus salomonensis (C.T.White)Scott 
Dysoxylum alliaceum (Bl.) Bl. 
Dysoxylum excelsum Bl. 
Endiandra acuta Kost. 
Chisocheton longistipitatus (F.M.Bail.) 
L.S.Sm. 

Ficus baccaureoides Corner 
Ficus gul Ltb. & Schum. 
Ficus aff. pachyrrhachis Ltb. & Schum. 
Ficus porphyrochaete Corner 
Ficus profusa Corner 

see Aimomote 
Morinda aff. hirtella Merr. & Perry 

see Aidongadonga 
Streblus solomonensis Corner 
Styrax agrestis (Lour.) G.Don 
Eugenia myriadena (Merr.& Perry) Whitmore 
Melicope burttiana B.C.Stone 
Melicope grandifolia Burtt 
Tarenna buruensis (Miq.) Merr. 
Tarenna sambiciana (Forst.) Durand. 
Mallotus philippensis (Lamk.) Muell.Arg. 
Xanthestemon sp. (4010) 
Carallia brachiata (Lour.) Merr. 
Bridelia minutiflora Hook.f. 

see Ailikini 
Horsfieldia irya (Gaertn.) Warb. 
Horsfieldia novo-guineensis Warb. 
Horsfieldia palauensis Kaneh. 
Horsfieldia whitmoreii Sinclair 
Myristica paleuensis Kaneh. 
Toona sureni (Bl.) Merr. 
Vavaea amicorum Benth. 

see Lilibaiko 
Gonystylus macrophyllus (Miq.) A.Shaw. 
Pittosporum ferrugineum Ait. 
Pittosporum sinuatum Bl. 
Toechima sp. (4472) 
Spondias cyatherea Sonn. 
Spondias dulcis Sol. ex Park. 
Mallotus ricinoides (Pers.) Muell.Arg. 


Aphanamixis polystachya (Wall.) Park. 
Dysoxylum cauliflorum Hiern. 
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Kwara'ae: 


Species: 


ww mem em mw em eo mw we ww ww ww ww ww ww ww ow ow we we www ew ow ow ww ow ow ew ww ew ee wee ee ee ew we oe ow ow ow ow ew we ow ew we ewe ee 


RP > Mmm + 


AW +4 


Airande 
Airande 
Airande 


Airande 
Airande 
Airande 

Aisafu 
Aisafu-A. 
Aisagwaragina 
Aisalinga 
Aisarufa 

Aisato 

Aisi Gwarigwari 
Aisiambula 
Aisidiodioro 
Aisiko 

Aisiko 
Aisiksiki 
Aisimende/Aisimidi 
Aisimende/Aisimidi 
Aisimende/Aisimidi 
Aisina 

Aisina 
Aisirufarufa 
Aisirufarufa 
Aisisiu 
Aisifolota 
Aisifolota 
Aisofolota 
Aisofolota 
Aisubu 

Aisubu (?) 
Aisulia 
Aisulia 

Aisulia 
Aisurake 
Aitafisi'oro 
Aitafitafi 
Aitafitafi 
Aitafitafi 
Aitafitafi-K./ 


Aigwari-A. 


Aitafitafi-K./ 


Aigwari-A. 


Aitafitafi-K./ 


Aigwari-A. 


Aitafitafi-K./ 


Aigwari-A. 


Aitea 
Aitee 
Aitea 
Aitea 


Dysoxylum caulostachyum Miq. 
Dysoxylum gaudichaudianum (Juss.) Miq. 
Dysoxylum mollissimum Bl. ssp. molle 
(Miq.) Mabb. 

Dysoxylum parasticum (Osbeck.) Kost. 
Dysoxylum aff. randianum Merr. & Perry 
Dysoxylum variabile Harms 
Harpullia arborea (Bl.) Radlk. 
Euodia elleryana Muell. 
Lepinia solomonensis Hems1. 
Aporosa papuana Pax & Hoffm. 
Eugenia effusa A.Gray 

see Aigegere 
Belliolum haplopus (Burtt) A.C.Sm. 
Cyrtandra filibracteata Burtt. 
Dysoxylum arborescens Miq. 
Elaeocarpus multisectus Schltr. 
Elaeocarpus salomonensis Kunth 
Maranthes corymbosa Bl. 
Timonius bougainvillensis Merr. & Perry 
Timonius longitubus Merr. & Perry 
Timonius sapotaefolius A.Gray 
Dracontomelon deo (Bl.) Merr.. 
Zanthoxylum pluviatile Hartley 
Eugenia effusum A.Gray 
Syzygium decipiens (Koord. & Val.) Amsh. 
Excoecaria agallocha L. 
Chionanthus sessiliflorus Hems1l. 
Linociera hahlii Rech. 
Linociera macrophylla Wall. 
Linociera sessiliflora Hems1. 
Pimeleodendron amboinicum Hassk. 
Ilex vitiensis A.Gray 


DCRS 517 = Gironniera celtidifolia Gaud.? 


Gironniera celtidifolia Gaud. 
Rinorea bengalensis (Wall.) Kuntze 
see Fa'i Rufa 
Ficus immanis Corner 
Discocalyx listeri (Stapf) Stapf & Mez. 
Phyllanthus choristylus Diels 
Phyllanthus paniculatus Oliv. 
Ardisia brackenridgei (A.Gray) Mez. 


Ardisia subgen. pimelandra (sp. nov.) 
Ardisia subgen. tinus sp. B. (sp. nov.) 
Ardisia subgen. tinus sp. C. (sp. nov.) 
Ficus austrina Corner 

Ficus erythrosperma Miq. 


Ficus indigofera Rech. 
Ficus verticillaris Corner 


287 


MELIA 
MELIA 
MELIA 
SAPIN 
RUTAC 
APOCY 
EUPHO 
MYRTA 


WINTE 
GESNE 
MELIA 
ELAEO 
ELAEO 
CHRYS 
RUBIA 
RUBIA 
RUBIA 
ANACA 
RUTAC 
MYRTA 
MYRTA 
EUPHO 
OLEAC 
OLEAC 
OLEAC 
OLEAC 
EUPHO 
AQUIF 
ULMAC 
ULMAC 
VIOLA 


MORAC 
MYRS1 
EUPHO 
EUPHO 
MYRSI 


MYRSI 
MYRSI 
MYRSI 
MORAC 
MORAC 


MORAC 
MORAC 


Kwara' ae: 


Species: 


we + * 


Kwalo 


Aitea Ngisu 

Aitonga 

Aitongatonga 

Aitootoo 

Aitootoo 

Aitoto 

Ai Uka 

Ai Uka/Aifae 

Ai Uka or Felofelo 
Ngwane 

Ai Uka 

Ai Uka Dolo 

Ai Uka Ria 

Ai Ulu'ulu 

Aiwasa 

Akama 

Akama 

Ako/Dawa 

Akoako 


Ficus mollior Benth. 

see Suala 
Cerbera floribunda Schum. 
Weinmannia blumei Planch. 
Weinmannia ysabelensis Perry 
Tristiropsis acutangula Radlk. 
Archidendron lucyi Muell. 
Archidendron solomonense Hems1. 
Harpullia solomonensis Vente. 


Harpullia vaga Merr. & Perry 
Harpullia arborea (Bl.) Radlk. 
Pongamia pinnata (L.) Pierre 

see Fata 
Brownlowia argentata Kurz 
Finschia chloroxantha Diels 
Finschia waterhousiana Burtt 
Pometia pinnata Forst.f. 
Dendrocnide mirabilis (Rech.) Chew 


Akoako 
Akoako 
Akoako 
Akoako 


Dinga 


Dendrocnide 
Dendrocnide 
Dendrocnide 
Dendrocnide 


nervosa (Winkl.) Chew 
rechingeri (Winkl.) Chew 
schlechter Winkl. 
kajewskii Chew 


Akoako Dinga 

Akoako Fuluma 

Akoako Fuluma 

Akwasi 

Alaala 

Alaala 

Alabusi 

Alabusi 

Alabusi Kafo 

Alabusi Kwao 

Alabusi (Ngwane/ 
Kafo) 

Alange 

Alangia 

Alangia 

Alasi/Aulasi 

Alasi/Aulasi 

Alasi/Aulasi 

Alasi/Aulasi 

Alita/Alite 

Alita 

Alita 

Alita Fasia 

Alo 

Alomae/Kwalo 
Kwaraha 

Alorada 

Alovala 

Ama 

Ama 


(Kwasi) 


Dendrocnide latifolia (Gaud.) Chew 
Laportea interrupta (L.) Chew 
Laportea ruderalis (Forst.f.) Chew 
see Aakwasi 
see Alaala Kwasi 


Codiaeum variegatum ssp.moluccanum (L.)Bl. 


Acalypha grandis Benth. 
Mallotus tiliifolius (Bl.) Muell.Arg. 
Acalypha longispica Warb. 
see Alabusi 
Acalypha caturus Bl. 


Potamogeton aff. crispus L. 

Ficus adenosperma Miq. 

Ficus mollior Benth. 

Ardisia subgen. tinus sp. A. (sp. nov.) 
Rapanea amischocarpa A.C.Sm. 

Rapanea aff. myricifolia (A.Gray) Mez. 
Rapanea salomonensis C.T.White 
Terminalia catappa L. 

Terminalia copelandii Elmer 

Terminalia samoensis Rech. 

Terminalia kaernbachii Warb. 

Colocasia esculenta (L.) Schott. 
Morinda glomerata (Bl.) Miq. 


see Kwalo Faleta 
Endospermum sp. (3816) 
Terminalia microcarpa Decne. 
Terminalia aff. rubiginosa Schum. 
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wwe mm mms mmm meme ewe fee we erm we em ew ew ew ew ew ew ew ew ew ow ow ew ow ow ww ww ww wn ww = a ww a we oe ee ee ee ee ee 


rw + 


+ % % OF 


+ 


+ + + 


bad AH + + 


Kwalo 
Kwalo 
Kwalo 


Fi'i 


Fa'i 
Fi'i 
Fi'i 


1 
Fi'i 


Kwalo 


Ama Ama 

Ama (Bala) 

Amafau 

Amarodo 

Amarodo 

Amau/Sakwari 

Amba Ambagwai 

Amba Ambagwai 

Amba Sao/Aba Sao 

Amba Sao/Aba Sao 

Ambe/Fa'i Ambe 

Ambui 

Ambui 

Ambuino'o-A. 

Ambuino'o-K./ 
Kokotetebina 

Ambuino'o-K./ 
xokotetebina 

Andoa 

Andoi 

Angalu 

Angariru/Fa'i Dai'i 

Ange 

Ange 

Angiro-A. 

Angoango 

Angoango Lolo 

Ango'ango' ae 

Arabasibasi 

Arakai Asi 

Arakai 

Arakai Fuana 

Arakao 

Arakoko 

Arara Mai 

Ararakwara 

Ararakwara 

Arasibola 

Areko 

Ariari 

Ariari 

Ariari 

Ariari 

Ariari 

Ariari 

Ariari 

Ariari 

Ariari 

Ariari 

Ariari 

Ariari/Aelamoa 

Ariari 

Ariari 


Selaginella rechingeri Hieron 
Terminalia complanata K.Schum. 
Terminalia sepicana Diels 
Terminalia rerei Coode 
Terminalia whitmorei Coode 

Ficus copiosa Steud. 

Ardisia sp. (1215/2349) 
Discocalyx sp. (4258/5542) 
Metroxylon sagu Rottb. 

Nypa fruticans Wurmb. 

Anodendron paniculatum (Roxb.) DC. 
Merremia bracteata P.Bacon 
Merremia peltata (L.) Merr. 
Myristica globosa Warb. 
Horsfieldia solomonensis A.C.Sm. 


Horsfieldia spicata (Roxb.) Sinclair 


see Adoa 
Amorphophallus campanulatus (Roxb.) Blume 
Ficus septica Burm.f. 
Rhopaloblaste elegans H.E.Moore 
Alpinia oceanica Burk. 
Alpinia purpurata (Vieill.) Schum. 
see Malua 
see Ofa Kwasi 


Lecanopteris sinuosa (Wall.ex Hock.)Copel. 


Pyrrosia longifolia (Burm.f.) Morton 
Heterospathe minor Burret 
Tacca leontopetaloides (L.) Kuntze 
Dioscorea pentaphylla L. -wild var. 
Dioscorea pentaphylla L. 

see Afamanu 
Gmelina moluccana (Bl.) Baker 
Heterospathe woodfordiana Becc. 
Acanthus ebracteatus Vahl 
Acanthus ilicifolius L. 
Litsea flavinervis Kost. 
Strychnos colubrina L. 
Freycinetia decipiens Merr. & Perry 
Freycinetia divaricata Merr. & Perry 
Freycinetia funicularis (Savigny.) Merr. 
Freycinetia humilis Hemsl. 
Freycinetia inermis Ridl.- 
Freycinetia laeta Merr. & Perry 
Freycinetia marantifolia Hemsl. 
Freycinetia membranacea Merr. & Perry 
Freycinetia nesiotica Merr. & Perry 
Freycinetia pectinata Merr. & Perry 
Freycinetia percostata Merr. & Perry 
Freycinetia petiolacea Merr. & Perry 
Freycinetia regina B.C.Stone 
Freycinetia solomonensis B.C.Stone 


289 


PANDN 
PANDN 
PANDN 
PANDN 
PANDN 
PANDN 
PANDN 
PANDN 
PANDN 


Kwara'ae: 


Species: 


Kwala 
Kwalo 
Kwalo 


Fi'i 


Kwalo 
Kwalo 
Kwalo 
Kwalo 


Kwalo 
Kwalo 
Kwalo 


Ariari 

Ariari 

Ariari 

Ariari 

Arido-W./Eoeo-E. 

Aringo-E. 

Arisbola 

Aro 

Asai 

Asai 

Asaka 

Asaka 

Asaka Mockta'a 

Asaka Mockta'a 

Asi 

Ufiambe/Kwalo Asi 

Asi-E. 

Asi-W. 

Asia 

Asiulu 

Asobe 

Ata'ata'i'a-K./ 
Aida'afi-A. 

Au 

Au 

Au 

Aubono 

Aufiru 

Aufiru 

Aulasi 

Auridi 

Auridi 

Auridi 

Auridi 

Ba'aba'a 

Ba'aba'a-K. 

Ba'aba'a-K. 

Ba'aba'a-K. 

Ba'aba'a-K. 

Babatana-wW./ 

Sasalo-E. 

Ba'ekorara 

Ba'era 

Ba'era Asi 

Baibai 

Bakua 

Bala 

Bala 

Bala 

Bala Fasima-E./ 
Balanikwaru-W. 

Bale-A. 

Baleo/Rauai/ 


Freycinetia tessellata Merr. & Perry 
Freycinetia urvilleana Hombron. 
Freycinetia whitmorei B.C.Stone 
Freycinetia sp. (many) 
Cyrtosperma chamissonis (Schott.) Merr. 
see Luluka 
Litsea collina Moore 
Ormocarpum orientale (Spreng.) Merr. 
Mangifera indica L. 
Mangifera minor Bl. 
Blumea sylvatica (Bl.) DC. 
Coleus scutellarioides (L.) Benth. 
Erechtites aff. valerianifolia (Wolf) DC. 
Senecio glomesatus Desv.f. ex Poir. 
Calamus vestitus Becc. 
Dioscorea nummularia Lamk. 
see Ufiambe 
see Ufiambe 
Dioscorea aff. esculenta (Lour.) Burk. 
Lepidagathis incurva Don 
Dioscorea nummularia Lamk. 
Callicarpa pedunculata R.Br. 


Smilax sp. (6535/DCRS 476) 
Smilax indica Burm.f. 
Smilax utilis Wright 
Geitonoplesium cymosum (R.Br.) A.Cunn. 
Nastus aff. productus 
Racembambos holttumii Dransf. 

see Alasi 
Decaspermum fruticosum J.R. & G.Forst. 
Decaspermum salomonense Scott 
Metrosideros eugenioides (Schltr.) Steere 
Metrosideros salomonensis C.T.White 
Euodia viridiflora C.T.White 
Euodia elleryana Muell. 
Euodia radlkoferiana Ltb. 
Euodia silvatica Merr. & Perry 
Euodia solomonensis Merr. &.Perry 
Polygala paniculata L. 


Hemigraphis reptans (Forst.) Anders. 
Hibiscus manihot L. 

DCRS 400 (Sea Weed) 

Cycas rumphii Miq. 

Cassia alata L. 

Durandea parviflora Stapf 

Durandea pentagyna (Warb.) Schum. 
Hollrungia aurantioides Schum. 
Euodia elleryana Muell. 


see Bala Fasima-E. 
Artocarpus altilis (Park.) Fosb. 
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Kwara'ae: 


Species: 


+ t+ OF 


+ 


AW + FH 


+ 


Fm EHH 


* 


Kekene-A. 

Baleo 

Baleu 
Baleu/Fargi 
Bamba 

Bamba Kali 
Baola 

Baola 

Baola Ania 
Baolafau 


Baolafau/'Abalolo' 
Baolafau 

Baolafau 
Baolagaragara 
Baolagaragara 
Baolasususu 

Baru 

Basibasi 

Basibasi 


Basibasi 
Basibasi 
Basibasi 

Ba'u 

Ba'u Haka 
Baubau 

Ba'ula 
Beabea/Bebea 
Beabea/Bebea 
Beabea/Bebea 
Belohanua 
Beretetutu 
Berobero/Bebero 
Berobero/Bebero 
Berobero/Bebero 
Berobero/Bebero 
Berobero/Bebero 
Berobero/Bebero 
Berobero/Bebero 
Berobero/Bebero 
Beumbeu 

Bia 

Biala/Firi 

Bi langungu 
Bilubilu 
Bilubilu Asi 
Bilubilu Asi 
Biula 

Biula-E. 
Boborama 
Boerakalo 

Bofau 


Artocarpus communis Forst. 

Ascarina diffusa A.C.Sm. 

Ascarina maheshwarii Swamy. 

Microsorium scolopendria (Burm.f.) Copel. 
Microsorium scolopendria (Burm.f.) Copel. 
Ficus glandulifera Summerh. 


Ficus microcarpa L.f. ssp. naumannii Engl. 


Ficus prasinicarpa Elmer 

Ficus crassiramea Miq. ssp. patellifera 
Warb. 

Ficus drupacea Thunb. ssp.glabrata Corner 

Ficus obliqua Forst.f. 

Ficus xylosycia spp. cylindricarpa Diels 


Ficus benjamina L. var nuda (Miq.) Braith. 


Ficus subcordata Bl. 
Ficus tinctoria Forst.f. 
see Maliolo 
Clinostigma haerestigma H.E.Moore 
Drymophloeus pachycladus (Burret) 
H.E.Moore 
Drymophloeus rehderopheonix Sub. 
Drymophloeus subdistichus H.E Moore 
Rehderophoenix subdisticha H.E.Moore 
Musa sp. (DCRS 452) 
Musa sapientum L. ssp. rubra Hort. 
Cyperus cyperoides (L.) Kuntze 
Calophyllum kajewskii A.C.Sm. 
Schizomeria brassii Mattf. 
Schizomeria ilicina (Rdl.) Schltr. 
Schizomeria serrata Hochr. 
Ageratum conyzoides L. 
Annona reticulata L. 
Mackinlaya celebica (Harms) Philipson 
Delarbrea collina Vieill. 
Polyscias filicifolia (L.Moore) Bail. 
Polyscias fructicosa (L.) Harms 
Polyscias guilfoylei L.H.Bailey 
Polyscias rumphiana Harms 
Polyscias scutellaria (Burm.f.) Fosb. 
Polyscias verticillata B.C.Stone 
Eriandra fragrans Royen. & Steenis 
Manihot esculenta Crantz 
Nicotiana tabacum L. 
Litsea perglabra Allen 
Hernandia ovigera L. 
Hernandia peltata Meissn. 
Hernandia rostrata Kubitz. 
Macaranga gigantea (Rchb. & Zoll.) Arg. 
see Kokokwa'e-W. 
see Mala Iru 
Cupaniopsis caudata Merr. & Perry 
Ptychosperma salomonense Burret 
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Kwara! ae: 


Species: 


FAH + 


AA 


wn AHHH F 


Borabora 

Borabora (Ngwane) 

Borabora (Ngwane) 

Bota! au 

Botelegwau/Latareko 

Botelegwau/Latareko 

Bou 

Bou 

Bubula 

Bubula 

Bubulia 

Bubulia/La'ua/ 
Ragini 

Bubulia 

Bubulia 

Bubuturoura 

Bula 

Bula 

Bula 

Bula Sigoria/Bula 
Ngwane 

Bula Sigoria/Bula 
Sigilo 

Bula Sigoria 

Bulamatare 

Bulasisi 

Bulasisi 

Bulasisi 

Bulatari 

Bulu 

Bulu 

Bulu'a 

Bulu'a 

Bulu'a Abu 

Bulumatare (small 
leaf) 

Bulungali/Malangali 

Bulungali/Malangali 

Bulungali/Malangali 

Bulungali/Malangali 

Bulungali/Malangali 

Bunabuna 

Bura-A. 

Buriakalo 

Buriakalo 

Buriakalo 

Buriakalo 

Buriakalo 


Strongylocaryum latius Burret 
Homalomena alba Hassk. 
Homalomena cordata Schott. 
Schismatoglottis calyptrata (Roxb.) Zoll. 
& Mor. 

Leea suaveolens Burtt 
Leea indica (Burm.f.) Merr. 
Leea tetramera Burtt 

see Aidolo-K. 
Timonius pulposus C.T.White 
Timonius solomonensis Merr. & Perry 
Fagraea gracilipes A.Gray 
Fagraea obtusifolia Merr. & Perry 
Sonneratia alba J.E.Sm. 
Sonneratia caseolaris (L.) Engl. 
Ficus austrina Corner 
Ficus hombroniana Corner 


Ficus pachystemon Warb. 

Ficus smithii Horne 

Macodes sp. (MMT.252) 

Fagraea berteriana Benth. 

Fagraea ceilanica Thunb. 

Fagraea saiomonensis Gilg. & Benth. 
Schefflera babalia Philipson 


Schefflera bougainvilleana Harms 


Schefflera waterhousei Harms 

Diospyros ferrea (Willd.) Bakh. 
Parasponia andersonii (Planch.) Planch. 
Trema aspera Bl. 

Trema orientalis (L.) Bl. 

Gulubia hombronii Becc. 

Connarus pickeringii A. Gray 

Gouania sp. (4283/4396/10030/ 10267/ 15671) 
Neonauclea aff. brassii Merr. & Perry 
Neonauclea forsteri (Seem.ex Harv.) Merr. 
Nauclea coadunata J.E.Sm. 

Diospyros elliptica (Forst.) Green 


Canarium asperum Benth. 

Canarium hirsutum Willd. 

Canarium liguliferum Leenh. 
Canarium vitiense A.Gray 
Haplolobus sp. (3 sp.) 

Cyclosorus inivisus (Forst.) Copel. 
Macaranga aleuritoides F. Muell. 
Aglaia lepiorrhachis Harms 
Aphanamixis lauterbachii Harms 
Aphanamixis myrmecophilla Warb. 
Aphanamixis rohituka (oxb.) Pierre 
Chisocheton doclersii (8045) 
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SONNE 
SONNE 
MORAC 
MORAC 


MORAC 
MORAC 
ORCHI 
POTAL 
POTAL 
POTAL 
ARALI 


ARALI 


ARALI 
EBENA 
ULMAC 
ULMAC 
ULMAC 
ARECA 
CONNA 
RHAMN 
NAUCL 
NAUCL 
NAUCL 
EBENA 


BURSE 
BURSE 
BURSE 
BURSE 
BURSE 
THELY 
EUPHO 
MELIA 
MELIA 
MELIA 
MELIA 
MELIA 


Kwara'ae: 


Species: 


* 


+ + OD 


Fa'i 


Buriakalo 
Buriakalo 
Buriakalo 
Burondo 
Butadenge 
Butadenge 
Butadenge 
Butadenge 
Bulua 
Butadenge 
Butadenge 
Butailo-W. 
Butete/'Kumara' 
Chongsuma 
Dada 

Dada 

Dada 


Dada 
Dada 
Dada 
Dadaku 


Dadame-E./Daedae-W. 


Dae/Dae Kwasi 

Dae Fasia/D.Malefo 

Dae Malefo 

Daedae-W. 

Dafo 

Dai'i 

Dakumae 

Dalo 

Dau Fasia 

Dau Kwasi 

Daukwailima 

Dauraegeobala-A. 

Dautole 

Dawa 

Dedela/Aidadala 

Dedela/Aidadala 

Dedela/Aidadala 

Dgindofau 

Di'a/Fai Fufuri/ 
Fungi Toli 

Dila 

Dilakini-A. 

Dili - Meo/Lalabe 
/Marako 

Dili Lalabe 

Dilo 

Dilo-K./Kikiri-A. 

Dilomate/Jeremate 

Dilomate 


Chisocheton lasiocarpus (Miq.) Val. 
Chisocheton morobeanus Harms 

Melia azedarach L. 

aff. Strongylocaryum sp. (3923) 
Dolicholobium acuminatum Burk. 
Dolicholobium brassii Merr. & Perry 
Dolicholobium callianthum Burk. 
Dolicholobium glabrum Jansen 
Dolicholobium philippinense Trel. 


Dolicholobium solomonense Merr. & Perry 


Kajewskiella polyantha Jansen 

see Nunulafa-E. 
Ipomoea batatas (L.) Lamk. 
Pipturus argentus (Forst.f.) Wedd. 
Crudia papuana Kost. 
Cynometra ramiflora L. 


Kingiodendron alternifolium (Elmer) Merr. 


& Rolfe 

Kingiodendron micranthum Burtt 
Kingiodendron platycarpum Burtt 
Maniltoa grandiflora (A.Gray) Scheff. 
Mallotus floribundus (Bl.) Muell.Arg. 
Commersonia bartramia (L.) Merr. 
Gnetum costatum Schum. 
Gnetum gnemon L. 

see Dae Fasia 

see Dadame-E. 
Terminalia brassii Exeil 

see Fa'i Angariru 
Mallotus floribundus (Bl.) Muell.Arg. 
Calophyllum inophyllum L. 
Dioscorea bulbifera L. 
Dioscorea bulbifera L. -wild var. 
Lepinia solomonensis Hemsl. 
Dysoxylum arborescens Miq. 
Carallia brachiata (Lour.) Merr. 

see Ako 
Ficus cynaroides Corner 
Ficus lancibracteata Corner 
Ficus longibracteata Corner 

see Ridofau ; 
Caryota rumphiana Bl.ex Mart. 


see Guru Ofenga 
Maesa sp. (3516/4136) 
Cordyline fruticosa (L.) A.Chev. 


Cordyline terminalis L. 
Morinda salomoniensis Engl. 
Morinda citrifolia L. -wild var. 


Eugenia cincta (Merr. & Perry) Whitmore 


Syzygium cinctum Merr. & Perry 
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RUBIA 
MYRTA 
MYRTA 


Kwara'ae: 


Species: 


Rw oa + 


+ +> + 


Kwalo 


Kwalo 
Kwalo 
Kwalo 
Kwalo 


Kwalo 
Kwalo 


(Fi'i) 
(Fi'i) 
Fill 


Fill 
Pred 


Kwalo 
(Fi'i) 


Dina Asi 


Dingale 
Dingale 
Dingale 
Dingale 
Dingale 
Dingale 
Dingali 
Dingali Fau 
Dingo Dingo 
Dionga 
Dionga 
Dionga 
Dionga 
Dionga 
Dionga 
Dionga 
vionga 
Dionga 
Dionga 
Dionga 
Dionga 
Dionga 
Dionga 
Dionga 

Di'u 


Di'u 

Di'u 

Di'u 

Di'tu Kaka'a 
Dodola Asi 
Dolo 

Dolo 

Duduru Usu 
Dururu Usu 
Du'ugwau 
Du'ugwau 
Du'ugwau Sa'e'abura 
Eloi 
Eoeo-E. 
Fa'adi'ila 
Fa'alo-E. 
Fa'amela 


Fae Fae 

Fafanda 
Fafanda/Fi'i Tafai 
Fai/Folo Fai 
Fai/Folo Fai 

Fai 

Fakasu 


Bruguiera parviflora (Roxb.) W. & A. ex 
Griff. 
Lumnitzera littorea (Jack.) Voigt. 
Podocarpus sp. (DCRS 370) 
Podocarpus insularis de L. 
Podocarpus neriifolius D.Don 
Podocarpus pilgeri Foxw. 
Podocarpus salomoniensis Wassch. 
Podocarpus glaucus Foxw. 
Podocarpus spathoides de.L. 
Cyathea hornei (Baker) Copel. 
Amyema artensis (Montr.) Danser 
Amyema rigidiflora (Krause.) Danser 
Amylotheca angustifolia Tiegh. 
Amylotheca insularum (A.Gray.) Danser 
Amylotheca salomonis Danser 
Amylotheca triflora Danser 
Dactyliophora angustifolia (Tiegh. )Barlow 
Dactyliophora salomonia Danser 
Dactyliophora verticillata Tiegh. 
Decaisnina hollrungii (Schum.) Barlow 
Dendromyza salomonia Danser 
Dendrophthoe falcata Danser 
Notothixos leiophyllus Schum. 
Sogerianthe sessiliflora Danser 
Sogerianthe versicolor Danser 
Ficus agapetoides Diels spp. solomonensis 
Corner 
Ficus nasuta Summerh. 
Ichnocarpus salomonensis C.T.White 
Micrechites schechteri (Mgf.) Mgf. 
Micrechites rhombifolia Mgf. 
Bambusa aff. blumeana Schultes.(DCRS 124) 
Caesalpinia bonduc (L.) Roxb. 
Caesalpinia major (Medik.) Dandy & Exell 
Eugenia aff. nutans Schum. 
Syzygium aff. aqueum (Burm.f.) Alston 
Actinodaphne brassii C.K.Allen 
Actinodaphne multiflora Benth. 
Schuurmansia henningsii Schum. 
see [loi 
see Airido-W. 
Ficus verticillaris Corner 
see Fa'ola-W. 
Perrottetia alpestris (Bl.) Loes ssp. 
moluccana 
Kleinhovia hospita L. 
Pandanus nemoralis Merr. & Perry 
Pandanus solomonensis B.C.Stone 
Albizia falcataria (L.) Fosb. 


Serianthes minahassae ssp.fosbergii Kanis. 


Mimosa invisa Mart. ex Colla. 
see Fa'ola-wW. 
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Species: 


* 


+ Oo 


bead 


Kwalo 


(Fi'i) 


Fala/Aikenu 
Fala/Aikenu 
Fala/Aikenu 
Fala/Aikenu 
Fala/Aikenu 
Fala/Aikenu 
Fala Alealea 
Fala Kwasi 
Falake 
Falake 


Falanganda/Faran- 


fada 


Falanganda/Futu 
Falanganda/Futu 


Falisi Au 
Falisi Au 
Falisi Au 
Falisi Au 
Falisikini 


Falo (Ramoi)/Talo 


Fana 
Fa'o-K./ 


Fa'o Alasi-A. 


Fa'o-K./ 


Fa'o Alasi-A. 


Fao Alasi-A. 


Fa'ola-W./Fa'alo-E. 


/Fakasu 


Fa'ola Asi/Faoni 


Asi 
Faoni Asi 


Faragai/Ngwengwela 


Ofia 
Faraka'u 
Fargi 
Fari 
Faru'uru'u 


Fata/Aiulu'ulu 
/Fatanaki 


Fatanaki 
Fau 
Fa'u Da'i 


Faudumu 
Faundai 
Fautolo 
Felofelo 
Felofelo 
Fufufu 


Felofelo Ngwane or 


Ai Uka 


Felofelo Ngwane 


Fifari 


Barringtonia aff.edulis Seem. 
Barringtonia edulis Seem. 
Barringtonia niedenzuana (Schum.) Kunth 
Barringtonia novae-hyberniae Ltb. 
Barringtonia oblongifoiia Kunth 
Barringtonia procera (Miers) Kunth 
Barringtonia sp. (DCRS 492) 
Barringtonia araiorhachis Merr. & Perry 
see Ra 
Omphalea queenslandiae F.M.Bail. 
Barringtonia samoensis A.Gray 


Barringtonia racemosa (L.) Spreng 
Barringtonia salomonensis Rech. 
Centotheca lappacea (L.) Desv. 
Centotheca latifolia Trin. 
Cyrtococcum accrescens (Trin.) Stapf 
Digitaria setogera R.Br. 

Panicum trichoides Sw. 

Soulamea amara Lamk. 

Dioscorea esculenta (Lour.) Burk. 
Hernandia nymphaeifolia (Pres.) Kub. 


Hernandia peltata Meissn. 


see Fa'o-K. 
Hibiscus tiliaceus L. 


Thespesia populnea (L.) Sol. ex Correa 


see Fa'ola Asi 
Polyosma integrifolia Bl. 


Rubus moluccanus L. 

see Baleu 
Liparis condylobulbon Rchb.f. 
Microsorium punctatum (L.) Copel. 
Vitex cofassus Reinw. ex Bl. 


see Fata 
Pandanus sp. (general name) 
Pandanus aff. compressus Martelli (2196/ 
DCRS 183) 
Clematis smilacifolia Wall. 
see Fa'u Da'i 
Sararanga sinuosa Hemsl. 
see Kalitau 


Teijsmanniodendron ahernianum (Merr.)Bakh. 


Teijsmanniodendron hollrungii Kost. 
Harpullia solomonensis Vente. 


Mischocarpus largifolius Radlk. 
Agrostophyllum majus Hook.f. 
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MALVA 
MALVA 


SAX IF 
ROSAC 
ORCHI 


POLYP 
VERBE 


PANON 
PANDN 
RANUN 
PANDN 
VERBE 
VERBE 
SAPIN 


SAPIN 
ORCHI 


Kwara'ae: 


Species: 


(Fa'i) 
(Fa'i) 
(Fa'i) 
* (Fa'i) 


Fe + + 


Fa'i 


* Fi 


Fifikulu 
Fifikulu 

Fila Kwasi 
Fila Ngwa'e Ngwa'e 
Filu 

Filu 

Filu Alo 

Filu Tali/Tali 
Finofino 

Firi 

Fisi 

Fisi 

Fitafita 

Fiu Meo 

Fiu Rako 
Fofotasi 

Folo Fai 
Folota 

Fo'oka 

Fote-A. 
Fotefote 
Fotefote 
Fufudi (coast) 
Fufuri 
Fulufulu 
Fulufulu 
Fulufulu 

Fungi Toli 
Fura Tolo 

Fura Tolo 


Furu'i 

Futu 

Fu'u 

Gaganu 
Garagara-E. 
Garagara-E./ 

Usu Usu-W. 
Gisobala 
Gnoragnora-E./ 

Kutakuta-W. 
Gogo lome/Kokolome 
Gogo lome/Kokolome 
Gogome-W. / 

Maina Kola 
Gona 
Gori 
Gurako 
Guru Ako 
Guru Ako 
Guru Ofenga 
Guru Ofenga/Dila 
Gu'ufi 


Trema cannabi a Lour. 
Trema orientalis (L.) Bl. 
Alocasia sp. (DCRS 233) 
Alocasia macrorrhiza (L.) G.Don 
see Filu Tali 
Livistona woodfordi Ridl. 
Pritchardia pacifica Seem. & Wendl. 
Licuala lauterbachii Damm. & Schum. 
see Tangafino 
see Biala 
Pandanus cauliflorus Merr. & Perry 
Pandanus ysabelensis St.John 
Blechnum procerum (Forst.) Sw. 
Zingiber officinale Rosc. 
Curcuma domestica Val. 
see U'aua Asi 
see Fai 
Guillainia purpurata Vieill. 
Euodia hortensis Forst. 
Octomeles sumatrana Miq. 
Colona scabra (Sm.) Burret 
Colona velutina Merr. & Perry 
Erythroxylum ecarinatum Burk. 
see Fa'i Di'a 
Boea hemsleyana (Bl.) Burtt 
Boea magellanica Lamk. 


Mapania palustris (Hassk.ex Steud.) Vitt. 


see Fa'i Di'a 
Ficus smithii Horne 


Ficus subtrinervia ssp. doormariana Ltb. 


& Schum. 
Euodia elleryana Muell. 
see Salangada 
Barringtonia asiatica (L.) Kurz 
see Fai/Folo Fai 
see Mafanda-W. 
Nephrolepis saligna Carruth. 


Ocimum sanctum L. 
Lycopodium cernuum L. 


Geophila repens (L.) Johnst. 
Geophila sp. (DCRS 490) 
Hydrocotyle javanica Thunb. 


see Fa'i Kona 
Maesa sp. (3516/4136) 

see Kwa'e Ako 
Claoxylon microcarpum A.Shaw 
Croton amplifolius A.Shaw 
Claoxylon aff. indicum (DCRS 203) 
Psychotria trichostoma Merr. & Perry 
Dioscorea aff. alata L. (19392) 
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GESNE 
CYPER 


MORAC 
MORAC 


RUTAC 
BARRI 


OLEAN 


LAMIA 
LYCOP 


RUBIA 
RUBIA 
HYDRO 


MYRSI 


EUPHO 
EUPHO 
EUPHO 
RUBIA 
DIOSC 


Kwara'ae: 


Species: 


Arm 


+ A 


Kwalo 


Fi'i 


Pry 


Kwalo 


Gwaegwae 
Gwagwango 
Gwagwasu 
Gwalibae 
Gwalibae 
Gwalibae 
Gwalifunu 
Gwalifunu 
Gwalifunu 


Gwalifunu Kini/ 
Gwalifunu Ngwane 
Gwango Asi/ 
Gwagwango 


Gwari 


Gwarofalisi 
Gwarofalisi-K. 


Gwarogwaro 
Gwarogwaro 
Gwarogwaro 
Gwarogwaro 


Gwau-E./Fi'i Samo-W. 


Gwau Ambu 


Gwau Bulu 


Gwa'u Gwa'u 


Gwaugwasu/ 


Sa'i'abura 
Gwautasaliu'u 


Gwea 
Hala 
Harahara 
Harahara 
Iaeafea 
Ibo 


Ibo Kwao/Ibo Meo 


Iena 
Iena/Oena 
Iloi 


Iloi 

Ina 

Isu 

Iu 
Iyoi yo 
Kabara 
Kabirai 
Kai 

Kai 

Kai 
Kakabara 
Kakabara 


Kakafae/Kakafae 


Kwao 


Angiopteris erecta (Forst.) Hoffm. 

see Gwango Asi 
Hedyotis lapeyrousii DC. 
Glochidion glabrum J.J.Sm. 
Glochidion philippicum (Cav.) C.B.Rob. 
Glochidion ramiflorum J.R. & G.Forst. 

see Ngwalifunu (Ngwane) 
Boerlagiodendron pachycephalum Harms 
Boerlagiodendron tetrandrum C.T.White 
Boerlagiodendron novo-guineensis (Scheff.) 


Costus sp. (DCRS 148) 


Tetrastigma sp. (aff. 5240/DCRS 210) 
Celtis rigescens (Miq.) Planch. 
Celtis nymanii Schum. 
Calophyllum neo-ebudicum Guill. 
Calophyllum pseudovitiense Turrill 
Calophyllum solomonense A.C.Sm. 
Calophyllum vitiense Turrill 
Cyclosorus magnificus (Copel.) Ching 
Zanthoxylum megistophyllum (Burtt. ) 
Hartley : 
Cyclosorus truncatus (Poir.) Farwell. 
Sterculia parkinsonii Muell. 
Trichomanes meifolium Bory ex Willd. 


see Siliu'u 
Cyathea alta Copel. 

see Fala 
Pennisetum macrostachyum (Brongn.) Trin. 
Polytoca macrophylla Benth. 
Rhyticaryum longydium (Ltb.) Scott. 
Faradaya amicorum (Seem.) Seem. 
Corynocarpus cribbeanus (F.M.Bail.)L.S.Sm. 
Aristolochia crassinervia Schum. 
Aristolochia tagala Cham. 
Boehmeria platyphylla G.Don var. 

mollucana Wedd. 

Cyphylophus trapula Winkl. 
Operculina turpethum (L.) S.Manso 
Callicarpa pentandra Roxb. 
Alpina aff. nutans Rosc. 
Colocasia sp. (DCRS 355) 

see Kakabara 

see Afio 
Dioscorea alata L. 
Ficus nasuta Summerh. 
Ficus phatnophylla Diels 
Rhizophora apiculata Bl. 
Rhizophora stylosa Griff. 
Clerodendrum inerme (L.) Gaertn. 
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EUPHO 
EUPHO 


ARALI 
ARALI 
ARALI 


ZINGI 


VITAC 
ULMAC 
ULMAC 
CLUSI 
CLUSI 
CLUSI 
CLUSI 
THELY 
RUTAC 


THELY 
STERC 
HYMEN 


CYATH 


POACE 
POACE 
ICACI 
VERBE 
CORYN 
ARIST 
ARIST 
URTIC 


URTIC 
CONVO 
VERBE 
ZINGI 
ARACE 


DIOSC 
MORAC 
MORAC 
RHIZO 
RHIZO 
VERBE 


Kwara'ae: 


Species: 


+ HF 19 HH 


RH 


* 


Fill 


Kwalo 


Fi'i 


Fi'i 


Kwalo 


Fi’s 


Kwalo 
Kwalo 


Kakafae Kwao 
Kakafe Meo 
Kakala'a 
Kakala'a 
Kakala'a 
Kakala'a 
Kakala'a 
Kakala'a 
Kakale 
Kakali 


Kakali-E. 
Kakalifaka-W./ 

Kwalo Kakali 
Kakama 


Kakara-W. /Mafusu-E. 


Kakara Kwao 
Kakara Meo 
Kakara Tolo/ 

Mafusu Tolo 
Kakarafua 
Kakarafua 
Kakarafua 
Kakla'a 
Kako/Suali Salo 
Kako 


Kakuasi (7?) 
Kalialo/ 

Kwalo Kauburu 
Kalitau/Felofelo 
Kalosino'o (7?) 
Ka'o 
Karasi 
Karasi 
Karefo 
Kasie Buly 
Katafo Alo 
Katafo Narangara'a 
Katafo Susu Ngwae 
Katakata 
Katakata 
Kau (7?) 

Kauburu 
Kaulata-E./ 
Kaulata-W. 
Kaulata-E./ 
Kaulato-W. 
Kaulata-E./ 
Kaulato-W. 
Kaulata-E./ 
Kaulato-W. 
Kaumanu 


see Kakafae 

see Kinilio 
Myristica fatua var. papuana Houtt. 
Myristica hollrungii Warb. 
Myristica insipida R.Br. 
Myristica kajewskii A.C.Sm. 
Myristica petiolata A.C.Sm. 
Myristica schleinitzii Engl. 
Melothria sp. (5903) 
Hornstedtia lycostoma (Ltb. & Schum.) 

Schum. 

see Kakalifaka-W. 

Passiflora foetida L. 


Cyrtosperma chamissonis (Schott.) Merv. 
Alpina pulchra (DCRS 235) 

Catimbium novae-pommeraniae Schum. 
Alpinia stapfiana Schum. 

Alpinia novae-pommeraniae Schum. 


Gardenia hansemannii Schum. 
Mastixiodendron stoddardii Merr. & Perry 
Nauclea orientalis (L.) L. 

see Kakala'a 
Terminalia calamansanai (Bl.) Rolfe 
Bambusa vulgaris Schrad. ex Wendl. 

(DCRS 388) 

Myristica scheinitzii Engl. 
Mikania micrantha H.B.K. 


Calamus aff. hollrungii Becc. 
Dischidia milnei Hemsl. 
Nastus obtusus Holtt. 
Paspalum conjugatum Berg. 
Paspalum orbiculare Forst. 


Schleinitzia novo-guineensis (Warb.)Verdc. 


Melochia umbellata (Houtt.) Stapf 
see Takafo Alo 
see Takafo Ngarangara'a 
see Takafo Susu Ngwae 
Nephrolepis biserrata (Sw.) Schott. 
Nephrolepis hirsutula (Forst.) Presl 
see Ongi Ongi 
see Kwalo Kalialo 
Uncaria appendiculata Benth. ssp. 
glabrescens 
Uncaria longiflora (Poir.) Merr. ssp. 
longiflora 
Uncaria nervosa Elmer. ssp. valetoniana 


Uncaria orientalis Guill. 


Calophyllum cerasiferum Vesque. 
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MYRIS 
MYRIS 
MYRIS 
MYRIS 
MYRIS 
MYRIS 
CLcUR 
ZINGI 


PASSI 


ARACE 
ZINGI 
ZINGI 
ZINGI 
ZINGI 


RUBTA 
RUBIA 
RUBIA 


COMBR 
POACE 


MYRIS 
ASTER 
ARECA 
ASCLE 
POACE 
POACE 
POACE 
MIMCS 
STERC 


OLEAN 
OLEAN 
RUBIA 
RUBIA 
RUBIA 
RUBIA 
CLUSI 


Kwara'ae: 


Species: 


+ oF 


* (Fa't) 
(Fa'i) 
(Fa'i) 
(Fa'i) 
(Fa'i) 


Kwalo 


+ 


Kaumanu Bala-A. 
Kauri 
Kekeloi 
Kekene-A. 
Keketo 
Keketo 

Kenu 

Kete 
Ketekete 
Keto 

Keto 

Keto 

Keto 

Keto 

Keto Ngwane 
Kikiri 
Kikiri 
Kikiro 
Kikiro Kwasi 
Kikiru Fasia 


Kinilio/Kakafae Meo 


Kinilio 
Kinoli 
Kirikiri-K. 
Ko'a 
Ko'a Ania/Ko'a 
Ko'a Ngwane 
Koadila (7?) 
Koafanefane 
Koafanefane 
Koburu 
Kokobe 
Kokobelau 
Kokobelau 
Kokoi 
Kokokwa'e-W. 
/Biula-E. 
Kokokwa'e-W./ 
/Biula-E. 
Kokokwa'e-W. 
/Biula-E. 
Kokokwa'e-W. 
/Biula-E. 
Kokolome 
Kokombe 
Koktetebina 
Kola 
Kola 
Kola 
Kola 
Koma'a 
Kona/Fa'i Gona 
Kona/Malakona 


see Ole Ole-K. 
Agathis macrophylla (Lindl.) Mast. 
Boehmeria anisoneura Guill. 
see Baleo 
Schizostachyum stenocladum A.Camus 
Schizostachyum tessellatum A.Camus 
see Aikenu 
Planchonella thyrsoidea C.T.White 
Campnosperma brevipetiolata Volkens 
Macaranga faiketo Whitmore 
Macaranga fimbriata S.Moore 
Macaranga inermis Pax. & Hoffm. 
Macaranga lanceolata Pax. & Hoffm. 
Macaranga polyadenia Pax. & Hoffm. 
Mallotus leucodermis Hook.f. 
Morinda citrifolia L. 
Morinda umbellata L. 
see Kikiro Kwasi 
Areca macrocalyx Zipp. ex Bl. 
see Malua 
Clerodendrum buchanani (Roxb.) Walp. 
Stachytarpheta jamaicensis (L.) Vahl 
Synedrella nodiflora (L.) Gaertn. 
see Dilo-A. 
Rhizophora mucronata Lamk. 
Bruguiera gymnorrhiza (L.) Lamk. 
Rhizophora apiculata Bl. 
Pemphis acidula J.R. & G.Forst. 
see Kwa'efanefane 
Garcinia celebica L. 
Clematis papuasica Merr. & Perry 
Scaevola taccada (Gaertn.) Roxb. 
Mammea odoratus (Raf.) Kost. 
Ochrocarpus obovatus (Raf.) Muell. 
see Totoi 
Macaranga aff. fragrans Perry 


Macaranga aff. magnifolia Perry 


Macaranga aff. mappa (L.) Muell. Arg. 


Macaranga whitmorei A.Shaw 


see Gogolome 
Scyphiphora hydrophyllacea Gaertn. 
see Ambuino'o 
Melothria sp. (aff. 12093) 
Stephania japonica (Thunb.) Miers 
Stephania salomonum Diels 
Stephania zippeliana Miq. 
see Kwalo Saelao 
Burckella obovata (Forst.) Pierre 
Burckella sorei Royen 
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Kwara'ae: 


Species: 


Fi'i 


Kona/Fa'i Gona 
Kuku 

Kuku 

Kuku 

Kuku 

Kurako 
Kutakuta-W. 
Kwa Aembulu 
Kwa'e 

Kwa'e-E. 

Kwa'e Ako/Gurako 
Kwa'e-E./ 

Kwa'e Bala-W. 
Kwa'e Bulu 
Kwa'efanefane/ 

Koafanefane 
Kwa'efanefane/ 

Koafanefane 
Kwa'efanefane/ 

Koafanefane 
Kwa'efanefane/ 

Koafanefane 
Kwa'efanefane/ 

Koafanefane 
Kwa'ekwa'e Ale 
Kwaeonia 


Kwailasi Ra'u 

Kwailasi Ra'u 

Kwakwako 

Kwakwakui 

Kwakwalu Bebe 

Kwakwalu Bebe 

Kwalekwale 

Kwalo Afae 

Kwana Sia 

Kwansia/Kwana Sia 

Kwansia 

Kwaraha 

Kwasakwasa 

KwaSikwasi 

Kwasikwasi 

Kwa'u 

Kwa'u 

Kwa'u 

Kwau-Kwai Island 
/Mokofana Asi 

La'a 

Laelae 

Laelae 

Laelae 


Laelae 


Chelonespermum banikiense Royen 
Myristica insularis Kaneh. 
Myristica kajewskii A.C.Sm. 
Myristica papinculata (DC.) Warb. 
Myristica petiolata A.C.Sm. 
see Guru Ako 
see Gnoragnora-E. 
see Kwaebulu 
Cyathea lunulata (Forst.) Copel. 
see Kwa'e Bala-W. 
Cyathea whitmorei Baker 
Cyathea vittata Copel. 


Cyathea brackenridgei Mett. 
Garcinia hollrungii Ltb. 


Garcinia aff. platyphlla A.C.Sm. 
Garcinia aff. pseudoguttifera Seem. 
Garcinia sessilis (Forst.) Seem. 
Pentaphalangium solomonense A.C.Sm. 


see Ririko 

Cucurbita moschata (Duch. ex Lamk.) Duch. 
ex Poir. 

Semecarpus brachystachys Merr. & Perry 
Semecarpus forstenii Bl. 
Piper wichmannii C.DC. 
Wenzelia melanesica Swingle 
Adenostemma lavenia (L.) Kuntze 
Wedelia aff. rechingeriana Muschler 
Flagellaria indica L. 

see Kwalo Afae 

see Kwansia 


Alphitonia incana (Roxb.) T. & B. ex Kurz 


Alphitonia philippinensis Braid. 
see Kwalo Alomae 

Flagellaria gigantea Hook.f. 

Abroma augusta (L.) Willd. 

Abroma mollis DC. 

Premna corymbosa (Burm.f.) R.& W. 

Premna nitida Schum. 

Premna obtusifolia R.Br. 

Bikkia tetrandra (Forst.f.) Rich. 


Cominsia gigantea (Schellenb.) Schum. 

Celtis kajewskii Merr. & Perry 

Celtis philippensis Bl. 

Leucosyke australis Unruh. var. 
salomonensis 

Leucosyke capitellata (Poir.) Wedd. 
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CUCUR 


ANACA 
ANACA 
PIPER 
RUTAC 
ASTER 
ASTER 
FLAGE 


RHAMN 
RHAMN 


FLAGE 
STERC 
STERC 
VERBE 
VERBE 
VERBE 
RUBIA 


MARAN 
ULMAC 
ULMAC 
URTIC 


URTIC 


Kwara'ae: 


Species: 


Aw 


* 


tt FO OH 


Kwalo 
Kwalo 


Fi'i 


(Fa'i) 
(Fa'i) 
(Fa'i) 
(Fa'i) 


Fi't 


Laelae 

Lago Lago Bala 

Lai 

Lai 

Lai 

Laikiiki 

Lalato 

Lalato 

Lami Lami 

Lango Lango 

Lango Lango Bulu 

Lango Lango Kwau 
Lango Lango Bala 

Lasi 

Lasi 

Latareko 

Lato Futa-W. 

Lau 

Lau Kwau 

Lau'a-K. 

Laulau 

Laulau 

Laulau 

La'usi 

La'usi 

La'usi 

Leli 

Leo 

Liki 

Lilia 

Lilia 

Liliafe-E. 

Lilibaiko/Ainunura 

Loapina (?) 

Loapina 

Lofa 

Lofa 

Lofa 

Lofa 

Lolofia 

Lolofia 

Losi 

Ludlud 

Luluka-W./Aringo-E. 

Luluka 

Luluka 

Luluka 

Lulu(ka) 

Lumeo 

Lumu Kwao 


Ngwane 


Lumu Lumu 


Leucosyke salomonensis Unruh. 


Christella harveyi ssp. connivens Holtt. 


Imperata conferta (Presl) Ohwi. 
Imperata cylindrica (L.) Rauesch. 
Imperata exaltata (Roxb.) Brongn. 
Cominsia guppyi Hemsl. 

Xylocarpus granatum Koen. 

Xylocarpus moluccensis (Lamk.) Boehm. 
Archidendron oblongum (Hemsl.) de Wit 
Cyclosorus unitas (L.) Ching 
Dryopteris unita (L.) Kuntze 
Thelypteris novae-hiberniae Holtt. 


Ficus hombroniana Corner 
Ficus polyantha Warb. 
see Botelegwau 


Dysoxylum aff. pettigrewianum F.M.Bail. 


Blumea riparia (Bl.) DC. 
Tournefortia sarmentosa Lamk. 

see Bublia 
Corymborkis veratrifolia (Reinw.) Bl. 
Curculigo capitulata (Lour.) Kuntze 
Spathoglottis plicata Bl. 
Celtis hildebrandii Soep. 
Celtis latifolia (Bl.) Planch. 
Celtis luzonica Warb. 
Eriandra fragrans Royen. & Steenis 
Dioscorea nummularia Lamk. 
Pterocarpus indicus Willd. 
Eugenia sp. (2385/ 16832) 
Memecylon aff. vitiense A.Gray 

see Takuma Sisimia. 
Planchonella keyensis Lamk. 

see Mala Anikwai 
aff. Stelechocarpus sp. (813,1297) 
Sterculia conwentzii Schum. 
Sterculia fanaiho Setch. 
Sterculia schumanniana Ltb. 
Sterculia shillinglawii Muell. 
Garcinia scaphopetala Burtt 
Garcinia vitiensis (A.Gray.) Seem. 
Saccharum edule Hassk. 
Randia sp. (2991/5883) 
Gleichenia linearis (Burm.f.) Clarke 
Gleichenia kajewskii Copel. 
Gleichenia milneri Baker 
Histiopteris herbacea Copel. 
Teysmanniodendron hollrungii Kost. 
Guillainia rechingeri Gagnep. 
Lycopodium aff. squarrosum Forst. 

(DCRS 358) 
Lycopodium aff. squarrosum Forst. 
(DCRS 232) 
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URTIC 
THELY 
POACE 
POACE 
POACE 
MARAN 
MELIA 
MELIA 
MIMOS 
THELY 
ASP ID 
THELY 


MORAC 
MORAC 


MELIA 
ASTER 
BORAG 


ORCHI 
HYPOX 
AMARA 
ULMAC 
ULMAC 
ULMAC 
POLGL 
DIOSC 
PAPIL 
MYRTA 
MELAS 


SAPOT 


ANNON 
STERC 
STERC 
STERC 
STERC 
CLUSI 
CLUSI 
POACE 
RUBIA 
GLEIC 
GLEIC 
GLEIC 
DENNS 
VERBE 
ZINGI 
LYCOP 


LYCOP 


Kwara'ae: 


Species: 


+ +O 


aw + we HF 


nw 


AHH + FH 


+ tO 


* 


ad 


Kwalo 


Kwalo 
Kwa lo 


Kwalo 


(Mala 


) 


(Mala) 
(Mala) 


Kwalo 


(Mala 
(Mala 


) 


~ 


Ma'akwa 
Mabura 


Madakware'a 

Madakware'a 

Madiko 

Maemae-K./Ai Alo-A. 

Maemae-K. 

Maemae-K./Ai Alo-A. 

Mafanda-W./ 
Garagara-E. 

Mafolo 

Mafula/ 

Kwalo Malafula 
Mafula/ 

Kwalo Malafula 
Mafusifusi 
Mafusifusi 
Mafusifusi 
Mafusifusi 
Mafusifusi 
Mafusu Tolo 
Maina Kola-E. 
Mala Adoa 
Mala Adoa 
Mala Adoa 
Mala Afio 
Mala Afio 
Mala Afio 
Mala Aioo 
Mala Airande 
Mala Anikwai/ 

Loapina (?) 
Mala Anikwai 
Mala Anikwai 
Mala Asai 
Malaboborama 
Maladeda (Swamp) 
Maladala 
Mala Eru 
Malafula 
Mala Iru/Boborama 
Mala Iru/Boborama 
Mala Iru/Boborama 
Mala Iru/Boborama 
Malakakarafua 
Malakakarafua 
Malako 
Malako'a 
Malako'a 
Malakona 
Malakona 
Malakona-A. 


Maliotus tiliifolius (Bl.) Meull. Arg. 
Bruguiera parviflora (Roxb.) W. & A. ex 
Griff. 

Croton aff. choristadenia A.Shaw 
Croton pusilliflorus Croizat 

see Kwalo Ngorimadiko 
Medusanthera carolinensis (Kan.) Howard 
Medusanthera laxiflora (Miers) Howard 
Medusanthera papuana (Becc.) Howard 
Physokentia dennisii H.E.Moore 


Vernonia cuneata Less. 
Caesalpinia solomonensis Hattink 


Rourea minor (Gaertn.) Leenh. 


Cyrtandra filibracteata Burtt. 
Geniostoma arfakiana Kan. & Hat. 
Geniostoma rupestris J.R. & G.Forst. 
Psychotria aff. leptothyrsa Miq. 
Psychotria spp. (5 spp.) 

see Kakara Tolo 

see Gogome-W. 
Canarium harveyi Seem. 
Haplolobus canarioides Leenh. 
Haplolobus floribundus (Schum.) Lamk. 
Eugenia (2677 ,3984) 
Syzygium aqueum (Burm.f.) Alston 
Syzygium aff. synaptoneuron Merr. & Perry 
Garuga floribunda Decne. 
Ailanthus integrifolia Lamk. 
Goniothalamus arvensis Scheff. 


Goniothalamus grandiflorus (Warb.) Boerl. 

Oxymitra macrantha Hems1l. 

Mangifera mucronulata Bl. 

Smythea pacifica Seem. 

Cynometra sp. (2189/2557) 

Gmelina lepidota Scheff. 

Cleistanthus myrianthus (Hassk.) Kurz 
see Kwalo Mafula 

Antidesma densiflorum Pax & Hoffm. 

Antidesma moluccanum A.Shaw 

Antidesma olivaceum Schum. 

Bridelia penangiana Hook.f. 

Randia albituba Val. 

Randia dryadum (S.Moore) Merr. & Perry 
see Aiaasila 

Rhizophora apiculata Bl. 

Rhizophora stylosa Griff. 
see Fa'i Kona 

Burkella aff. obovata (Forst.) Pierre 

Buchanania arborescens (B81.) Bl. 
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Kwara'ae: 


Species: 


Malamala Alako II 
Malamala Alako 
Malamala Alako I 
Malamala Aufisi 


AH PH Fw RWW - 


AHA 


(Fa'i) 
(Fa'i) 
(Fa'i) 


(Mala) 
(Mala) 


(inland) 
Malamaladili 
Malangali 
Malangiso 
Malanunu 
Mala'o 
Mala'o 
Mala'o Kwai 
Mala O'a 
Mala O'a 
Mala O'a 
Mala Ofenga 
Mala One 
Mala One 
Malarufa 
Malarufa 
Malarufa 
Malarufa 
Malarufa 
Malasalu 
Malasata 
Malasata 
Malasata 
Malasata 


Malasata Ngwane 


Malasusura 
Malathau 
Mala Ula 
Malifu 
Malifu 
Malifu 
Malifu 
Maliolo/Fa'i 
Maliolo/Fa'i 
Maliolo/Fa'i 
Maliolo/Fa'i 
Maliolo/Fa'i 
Maliolo/Fa'i 
Maliolo/Fa'i 
Maliolo Fa'i 
Maliolo Fa'i 
Maliolo Fa'i 
Maliolo Fa'i 
Maliolo Fa'i 
Malua/Kikiru 
/Angiro 
Malua Indu 
Mamadala 
Mamafu'ai I 


Baru 
Baru 
Baru 
Baru 
Baru 
Baru 
Baru 
Baru 
Baru 
Baru 
Baru 
Baru 
Fasia 


Sophora tomentosa L. 

Vitex negundo L. 

Vitex trifolia L. var. trifoliata 
Erythroxylum ecarinatum Burk. 


Pleomele angustifolia (Roxb.) N.E. Brown 
see Bulangali 

Eugenia myriadena (Merr.& Perry) Whitmore 

Neonauclea sp. (3888/4100/19144/DCRS 441) 

Trichospermum fauroensis Kost. 

Trichospermum psilocladum Merr. & Perry 

Trichospermum peekelii Burret 

Glochidion novae-georgiae A.Shaw 

Casearia clutiaefolia Bl. 

Phyllanthus urindria L. 

Eranthemum sp. (112,2421) 

Parinari nonda Muell. 

Parinari salomonensis C.T.White. 

Metrosideros parviflora C.T.White 

Eugenia buettneriana Schum. 

Eugenia effusa A.Gray 

Eugenia onesima (Merr. & Perry) Whitmore 

Eugenia tierneyana Muell. 

Casuarina papuana S.Moore 

Casearia grewiaefolia Vent. 

Drypetes lasiogynoides Pax & Hoffm. 

Erythrospermum candidum (Becc.) Becc. 

Homalium tatambense Sleum. 

Drypetes neglecta (Koord.) Pax & Hoffm. 

Crossostylis dimera Houtt. 

Hernandia papuana C.T.White 

Pongamia pinnata (L.) Pierre 

Ficus cristobalensis Corner 

Ficus edelfeltii ssp. bougainvillei King 

Ficus novae-georgiae Corner 

Ficus novo-guineensis Corner 

Mimusops elengi L. 

Palaquium ambionense Burck. 

Palaquium galactoxylum (Muell.) Lamk. 

Palaquium morobense Royen 

Palaquium salomonense C.T.White 

Palaquium stehlinii C.Chr. 


Planchonella torricellensis (Schum.) Lamk. 


Palaquium erythrospermum Lamk. 
Planchonella firma (Miq.) Dub. 
Planchonella macropoda Lamk. 
Palaquium erythrospermum Lamk. 
Palaquium masuui Royen 

Areca catechu L. 


Areca guppyana Becc. 


Marattia aff. smithii Mett. 
Sida rhombifolia L. 
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+A 


+ A 


5 ad 


* (Fa'i) 


Mamafu'ai II 
namafuoli I 
Mamafuoli II 
Mamala Alako 
Mamalade 
Mamaladili 
Mamani 
Mamani 

Mame ni 
Mamani 
Mamani (Bulu) 
Mamani Tolo 
Mamawa 

Mami li 
Mamitolo 
Mamu-K. 
Mamu-K. 
Mamufai 
Mamufai 


Mamufu'a 
Mamufu'a 
Mangomango 
Mangomango 
Mangomango 
Mangomango 
Mangomango 
Mangomango 
Mangomango 
Mangomango 
Manura 
Manura 
Manura 
Manusila'e 
Manusila'e 
Maoa 

Maoa 
Maraburobu 


Maragona 


Maragwana/Maragona 
Maragwana/Maragona 
Maragwana/Maragona 


Marodo 
Mataritari 
Memeo 

Memeo 

Memeo I 
Memeo II 
Memeo Laovala 
Meris Ngwane 
Milo 
Mokofani Asi 


Ludwigia octovalis (Jacq.) Raven 
Urena lobata L. ssp. sinuata 
Urena aff. lobata L. 
see Malamala Alako 
Alangium javanicum (Bl.) Wang 
Dracaena angustifolia Roxb. 
Elatostema neticulatum Wedd. 
Elatostema sesquifolium (Reinw.) Hassk. 
Procris frutescens Bl. 
Procris obovata Beck. 
Elatostema polioneurum Hall.f. 
Elatostema kietanum Rech. 
Strongylocaryum brassii Burret 
Pleocnemia dimidiolobata Holtt. 
Baccaurea seemanni Muell. Arq. 
Euodia bonwickii Muell. 
Euodia elleryana Muell. 
Serianthes edudarum Fosb. 
Serianthes hooglandii ssp. floridensis 
Kanis. 
Securinega flexuosa Muell.Arg. 
Securinega samoana Croizat 
Ficus arfakensis King 
Ficus baccaureoides Corner 
Ficus macrothyrsa Corner. ssp. lancifolia 
Ficus aff. pachyrrhachis Ltb. & Schum. 
Ficus profusa Corner 
Ficus scaposa Corner 
Ficus tanypoda Corner 
Ficus virens Ait. 
Cyrtandra aff. cymosa J.R. & G.Forst. 
Cyrtandra fulvo-villosa Rech. 
Cyrtandra macrotricha G.W.Gillett 
Physokentia insolita H.E.Moore 
Physokentia whitmorei H.E.Moore 
Amoora cucullata Roxb. 
Dysoxylum kaniense Hems1. 
Crassocephalum crepidioides (Benth. ) 
S.Moore 
Ficus smithii Horne 
Melastoma affine D.Don 
Melastoma malabathricum L. 
Melastoma polyanthum Bl. 
Sphaerostephanos unijuga Copel. 
see Aibofau 
Begonia weigallii Hemsl. 
Rubus brassii Merr. & Perry 
Euphorbia hirta L. 
Begonia somerville Hems1l. 
Euphorbia pilosa L. 
see Moris Ngwane 
Elaeocarpus sphaericus (Gaertn.) Schum. 
see Kwau (Kwai Island) 
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rm 


ote 


* 
nm-7 
aa 


A +o 
aw 
= 
o 
_ 
Oo 


ed 


Kwalo 
* Fart 


Mokofani Asi 
Mokofani Asi 
Mokofani Asi 
Mola Anikwai 
Mola Anikwai 
Molakwaena-A. 
Mole 

Moli 

Momo le/Molemole 
Momo le/Molemale 
Moris Ngwane 
Moris Ngwane 
Mudi 

Mudi 

Mudi 
Mudu/Raorao 
Mumu 

Ngali 

Ngali (Santa Cruz) 


Ngangasi 
Ngangasi 
Ngangasi 
Ngangasi Baba 
Ngara 
Ngiduiafa 
Ngiduiafa 
Ngiduiafa 
Ngingilo 
Ngisu-A. 
Ngo'ongo'o 
Ngorimadiko/ 
Kwalo Madiko 
Ngwafila 
Ngwafila 
Ngwagwa li 


Ngwako 
Ngwalifunu Ngwane 
/Gwalifunu 

Ngwangalau 
Ngwanga lau 
Ngwangal au 
Ngwangal au 
Ngwangalau 
Ngwangwani 
Ngwano 

Ngwano 

Ngwano 


Ngwano 
Ngwari 
Nini 


Avicennia alba Bl. 
Avicennia eucaptifolia Zipp. ex Miq. 


-Avicennia marina (Forst.) Vierh. 


Cyathocalyx osmanthus Diels 

Cyathocalyx petiolatus Diels 

Micromelum minutum (Forst.) Seem. 

Xanthophyllum papuanum Melch. 

Citrus macroptera Montr. 

Pandanus rubellus B.C.Stone. 

Pandanus sp. (aff. 2131/DCRS 185) 

Aglaia lepicrrhachis Harms 

Amoora cucullata Roxb. 

Dillenia crenata (A.C.Sm.) Hoogl. 

Dillenia crenatifolia Hoogl. 

Dillenia salomonensis (C.T.White) Hoogl. 

Dillenia ingens Burtt 

Planchonella obovoidea (Burck.) Lamk. 

Canarium indicum L. 

Canarium aff. vulgare Leenh. or C. aff. 
indicum L. 

Ervatamia sp. (256) 

Rejoua aurantiaca Gaud. 

Rejoua novo-guineensis (Scheff.) Mgf. 

Kopsia flavida Bl. 

Fagraea racemosa Jack. ex Wall. 

Planchonella obovata (R.Br.) Pierre. 

Pouteria maclayana (Muell.) Baehni. 

Pouteria xylocarpa C.T.White- 

Mikania cordata (Burm.f.) B.L.Rob. 

Mussaenda frondosa L. 

Ficus wassa Roxb. 

Petraeovitex multiflora (J.E.Sm.) Merr. 


Psychotria leiophylla Merr. & Perry 
Psychotria olivacea Val. 
Polygonum minus var. procerum (Danser) 
Steward. 
see Kwalo Salu (Ngwako) 


Osmoxylon novo-guineensis (Scheff.) Becc. 


Caldcluvia celetica (Bl.) Miq. 

Spiraeanthemum graeffei Seem. 

Spiraeopsis celebica (Bl.) Miq. 

Weinmannia blumei Planch. 

Weinmannia urdanetensis Elmer 

Rhizophora apiculata Bl. 

Eleocharis dulcis (Burm.f.) Henschel 

Eleocharis 

Eleocharis variegata var latiflora 
(Thur.) C.B.Cl. 

Schoenus falcatus R.Br. 

Nothocnide repandus (81.) Bl. 

Donax canniformis (Forst.f.) Schum. 


305 


geniculata (L.) Roem. & Schult. 
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Species: 


OF tO OD 


% 


+A 


—-4 
~ 


(Fa'i) 
(Fa'i) 
(Fa'i) 
(Fa'i) 
(Fa'i) 
Fi'i 

(Fa'i) 
(Fi'i) 
(Fa'i) 


Kwalo 
Kwalo 
Kwalo 


Nini 

Nini/Fi'i Abanini 

Nini/Fi'i Abanini 

Niniu 

Niniu 

Niria 

Niu 

Niva 

Nono'o 

Nono'o 

Nori 

Nuli 

Nunui Akalo 

Nunulafa-E./ 
Butailo-W. 

Nunuli 

Nunumba 

Nurura 


Ofa Alomae 

Ofa Ambu 

Ofa Kwasi/Angoango 

Ofadio 

Ofalalamua 

Ofenga Ai 

Ofenga Ai 

Ofenga Ai 

Of iofirobo 

Oi'oi 

Oka Oka 

Ole Ole-K. 

Ole Ole-K. 

Ole Ole-K. 

Ole Ole-K./ 
Kaumanu Bala-A. 

Oli 

Oli 

Oli 

Oli Oli 

One One 


odoratus L. 

ciliaris Nees. 
lithosperma (L.) Sw. 
polycarpa Boeck. 

Gulubia macrospadix (Burret) H.E.Moore 
Gulubia niniu H.E.Moore 

Syzygium aqueum (Burm.f.) Alston 
Cocos nucifera L. 

Nypa fruticans Wurmb. 

Canthium cymigerum (Val.) Burtt 
Canthium korrense (Val.) Kaneh. 
Guettarda speciosa L. 

Albizia salomonensis C.T.White 
Ixora ysabellae Bremek. 
Dendrocnide longifolia Chew 


Cyperus 
Scleria 
Scleria 
Scleria 


see Nuli 
see Sikima 
see Ainunura 
Antidesma polyanthum Schum. & Ltb. 
Glochidion angulatum C.B.Rob. 
Glochidion arborescens Bl. 
Glochidion perakense Hook.f. 
Glochidion philippicum (Cav.) C.B.Rob. 
Glochidion novo-guineense Schum. 
Glochidion aff.ramiflorum J.R. & G.Forst. 
see Fa'i O'a 
Glochidion lanceilimbum Merr. 
Antidesma rostrata Muell.Arg. 
Glochidion ambigum A.Shaw 
Glochidion aff.gimi (Schum.) Pax & Hoffm. 
see Kwalo Tuku-E. 
Piper aff. betle L. 
Piper aff. betle L. 
Piper betle L. 
Piper caninum Bl. 
Piper betle L. 
Pseuderanthemum whartonianum Hems1. 
see Rongronglua 
Pseuderanthemum ssp. (2 ssp.) 
Bombax ceiba L. 
Tropidia disticha Schltr. 
see Wakawaka 
Calophyllum learii Stevens 
Calophyllum paludosum C.T.White 
Calophyllum solomonense A.C.Sm. 
Calophyllum soulattri Burm.f. 


Ipomoea accuminater (Vahl) R. & J. 
Ipomoea congesta R.Br. 

Ipomoea learii Thames & Hudson 
Bischofia javanica Bl. 

Heritiera novo-guineensis Kost. 
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EUPHO 


EUPHO 
EUPHO 
EUPHO 
EUPHO 


PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
ACANT 


ACANT 
BOMBA 
ORCHI 


CLUSI 
CLUSI 
CLUSI 
CLUSI 


CONVO 
CONVO 
CONVO 
EUPHO 
STERC 


Kwara'ae: 


Kwalo 


+ oD + 


+o + + 


Kwalo 


* Fill 


One One I 

One One II 

Ongi Ongi/ 
Kwalo Kau (?) 

Ongi Ongi 

Ongi Ongi 

Ongi Ongi 

Ongi Ongi 

Ongi Ongi 

Ongi Ongi Bala 

Oora/Ororo 

Orbi 

Orokwandi 

Ororo 

Outa 

Ra/Falake 

Rade 

Rafarafa 

Rafarafa 

Rako 

Rako 

Rako 

Rakwan/Rakwana 

Rande 


Rande 
Rande/Fi'i Rade 
Rande Samasuri 
Range 

Raorao 

Rara 

Rara 

Rara-K. 

Rara II 

Raranga 

Raranga 

Raranga Dada 
Rauai 

Raumenda 
Raumomote 
Raurauketa 
Raurauketa 
Raurauketa Ngwane 


Rauraumote 
Rebareba/Takasui 
Rebareba/Takasui 
Reru 

Ria 

Riako 

Rido 


Heritiera solomonensis Kost. 
Parinari salomonensis C.T.White. 
Heritiera littoralis Ait. 
Heritiera aff. littoralis Ait. 
Aneilema vitiense Seem. 


Elatostema salomonense Perry 
Pollia macrophylla Benth. 
Pollia secundiflora (Bl.) Backer 
Saurauia plurilocularis (Lane.) Poole 
Staurogyne sp. (2287/6045) 
Commelina diffusa Burm.f. 
Planchonella firma (Miq.) Dub. 
Calamus stipitatus Burret 
Cyclosorus sp. (8226/DCRS 339) 

see Oora 
Uvaria macrophylla Roxb. 
Pangium edule Reinw. 

see Fi'i Rande 
Ceodes urocarpa Merr. & Perry 
Pisonia grandis R.Br. 
Heliconia indica ssp. indica Lamk. 
Heliconia lanata (P.S.Green.) Kress. 
Heliconia solomonensis Kress. 
Parartocarpus venenosa (Zoll.et Mor.)Becc. 
Joinvillea plicata (Hook.f.) Newell & 

Stone 

Miscanthus floribulus Warb. 
Phragmites karka (Retz.) Trin. ex Steud. 
Joinvillea elegans Gaud. 
Hoya guppyi Oliv. 

see Mudu 
Erythrina orientalis (L.) Murray 
Stenochlaena laurifolia Pres] 
Octomeles sumatrana Miq. 
Erythrina variegata L. 
Ficus erinobotrya ssp.solomonensis Corner 
Ficus pseudowassa Corner 
Ficus storckii Seem. 

see Baleo 
Elaeocarpus polyandrus A.C.Sm. 

see Aimomote 
Ficus oleracea ssp. oleracea Corner 
Ficus aff. solomonensis Rech. 
Ficus theophrastoides ssp. angustifolia 

Seem. 

Ficus dissipata Corner 
Macaranga clavata Warb. 
Macaranga tanarius (L.) Muell.Arg. 
Linociera ramiflora (Roxb.) Wall. 
Zehneria aff. mucronata (Bl.) Miq. 
Beilschmiedia solomcnensis Kost. 
Hydnophytum sp. (aff. 6186/DCRS 422) 
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Species: 


TAH 


Fa'i 
Fa'i 


Kwalo 
Kwalo 


(Fa'i) 
(Fa'i) 
(Fa'i) 
(Fa'i) 


Kwalo 
Kwalo 
Kwalo 
Kwa lo 


Kwalo 
Fa'i 

Kwalo 
Kwalo 
Kwalo 
Kwalo 
Kwalo 


Kwalo 
Kwalo 
Kwalo 


Kwalo 
Kwalo 


Ridofau/Dginodofau 
Ridofau/Dginodofau 
Ridofau/Dginodofau 
Ridofau/Dginodofau 
Ridofau/Dginodofau 
Ridofau/Dginodofau 
Ridofau 
Ridofau/Dginodofau 
Ridofau/Dginodofau 
Rii 
Ririko/Kwa'ekwa'e 
Ale 
Riru 


Riru 

Riru 

Rirukame/Aikame 

Rongronglua/ 
Ofenga Ai 

Rongronglua/ 
Ofenga Ai 

Rongronglua/ 
Ofenga Ai 

Roto 

Roto 

Rubu Rubu 

Rufa 

Rufa 

Rufa/Aisurake 

Rufa 

Sa'a 

Sa'a 

Sa'a 

Sa'a 

Sa'a/Fa'i Sa'a 


Sa'a 

Sa'a 

Sa'a Bulu 
Sa'amberei 
Sa'amberei 
Sa'amberei 
Sa'amberei 
Sa'au 

Sa'e Ngali 
Sa'e Ngali 
Sa'e Ngali 
Saebala 
Saelao/Koma'a 
Saelao/Koma'a 
Saeli'i 

Safau 

Safau 


Hydnophytum formicarum Jack. 
Hydnophytum guppyanum Becc. 
Hydnophytum hahlii Rech. 

Hydnophytum hellwigii Warb. 
Hydnophytum kajewskii Merr. & Perry 
Hydnophytum longipes Merr. & Perry 
Hydnophytum longistylum Becc. 
Hydnophytum stewartii Fosb. 
Hydnophytum tortuosum Becc. 

Euodia aff. anisodora (5415/DCRS 48) 
Dolichandrone spathacea (L.f.) Schum. 


Planchonella costata (Endl.) Pierre ex. 
Lamk. 

Planchonella chartacea (Muell.) Lamk. 

Planchonella linggensis (Burck.) Pierre 

Zizyphus angustifolius Harms 

Graptophyllum pictum (L.) Griff. 


Pseuderanthemum bicolor Radlk. 
Pseuderanthemum aff. whartonianum Hems1. 


Entada phaseoloides (L.) Merr. 
Entada scandens Benth. 
Symplocos cochinchinensis (Lour.) S.Moore 
Eugenia lauterbachii (18730) 
Eugenia tierneyana Meull. 
Mearnsia salomonensis C.T.White 
Syzygium leerneyanum Muell. 
Trichadenia philippinensis Merr. 
Canavalia microcarpa (DC.) Merr. 
Oxyrhynchus papuanus (Pulle.) Verdc. 
Pueraria phaseoloides (Roxb.) Benth. 
Pueraria pulcherrima (Koord.) Koord. & 
Schum. 
Rhynchosia acuminatissima Miq. 
see Kwalo Sa'a 
Mucuna stanleyi C.T.White 
Mucuna bennetti Muell. 
Mucuna brachycarpa Rech. 
Mucuna elegans Merr. & Perry 
Strongylodon siderospermus Cordemoy 
see Afio 
Dischidia cominsii Hems]. 
Hoya cominsii Hems]. 
Hoya dodecatheiflora Fosb. 
Aglaia argentea Bl. 
Mussaenda cylindrocarpa Burck. 
Mussaenda frondosa L. 
Quassia indica (Gaertn.) Nooteboom 
Amaranthus tricolor L. 
Blumea arfakiana Martelli 
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+ + +o 


Kwalo 
Kwalo 
Kwalo 
Kwalo 
Kwalo 
Kwalo 
Kwalo 
Kwalo 
Kwalo 
Kwalo 
Kwalo 
Kwalo 
Kwalo 
Kwalo 
Fi'i 


Safau 
Safau 


Safu Nga'ino'o 
Safusafu/Savosavo 
Safusafu/Savosavo 


Saia 
Sakos 
Sakwa 
Sala 
Sala 
Salu 
Salu 
Salu 
Salu 
Salu 
Salu 
Salu 
Salu 
Salu 
Salu 
Salu 
Salu 
Salu 
Salu 
Salu 
Samo- 
Samot 
Samot 
Samot 
Samot 
Samot 
Samot 


Samot 
Samot 
Samot 
Sao 
Sao 
Sa'o- 
Sa'o 
Saola 
Saola 
Saola 
Saola 
Saola 
Saola 


Ngwane 


ia 
ri 


Malefo 
Malefo 
Malefo 
(Ngwako) 
(Ngwako) 
(Ngwako) 
Ra'o 
Ra'o 
Ra'ofisi 
W. 

a 

a 

a 

a 

a 

a 


a 


asubi 
asubi 


A. 
Sa'o 


Kwasi 


Sarufi 
Sarufi 
Sarufi 
Sarufi 
Sarufi 
Sarufi 
Sarufi 


Blumea lacera (Burm.”.) DC. var. blumei 
Cyrtandra atherocalyx G.W.Gillett 
Freycinetia sp. (2127/2310) 
Neuburgia celebica (Koord.) Leenh. 
Neuburgia corynocarpa (A.Gray) Leenh. 
Parinari glaberrima (Hassk.) Hassk. 
Timonius timon (Spreng.) Merr. 
see Amau 
Ficus nodosa T.et B. 
Ficus variegata Bl. 
Casuarina equisetifolia J.R. & G.Forst. 
Epipremnum amplissimum (Schott.) Engl. 
Rhaphidephora australasica F.M.Bail. 
Rhaphidophora novo-guineense Engl. 
Rhaphidophora aff. stolleana Schott 
Spathiphyllum solomonense Nicolson 
Epipremnum pinnatum (L.f.) Engl. 
Rhaphidophora korthalsii Schott 
Scindapsus salomoniensis Engl. & Krause 
Epipremnum dahlii Schott. 
Scindapsus altissimus v.A.v.R. 
Scindapsus cuscuaria (Aubl.) Presl 
Pothos albertisii Engl. 
Pothos rumphii Engl. 
Pothos hellwigii Engl. 
see Fi'i Gwau-E. 
Ficus chrysochaete Corner 
Ficus imbricata Corner 
Ficus oleracea ssp. pugans Corner 
Ficus oleracea ssp. villosa Corner 
Ficus storckii Seem. 
Ficus trachypison ssp. pallida Ltb. & 
Schum. 
Ficus sp. (DCRS 447) 
Aphananthe philippinensis Planch. 
Ficus hesperia Corner 
Metroxylon bougainvillense Becc. 
Metroxylon salomonense (Warb.) Becc. 
see Sa'osa'o 


Cananga odorata (Lamk.) Hook.f. & Thoms. 


Antidesma rostrata Muell.Arg. 
Baccaurea obtusa A.C.Sm. 

Claoxylon aff. longifolium (Bl.) Mig. 
Claoxylon salomonense A.Shaw 
Cleidion spiciflorum. (Burm.f.) Merr. 
Claoxylon tumidum J.J.Sm. 
Cryptocarya medicinalis C.T.White 
Litsea alba Kost. 

Litsea chysoneura Kost. 

Litsea domarensis Schmidt 

Litsea griseo-sericea Kost. 

Litsea ramiflorus Kost. 

Litsea subcordata Kost. 
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CRRYS 
RUBIA 


MORAC 
MORAC 
CASUA 
ARACE 
ARACE 
ARACE. 
ARACE 
ARACE 
ARACE 
ARACE 
ARACE 
ARACE 
ARACE 
ARACE 
ARACE 
ARACE 
ARACE 


MORAC 
MORAC 
MORAC 
MORAC 
MORAC 
MORAC 


MORAC 
ULMAC 
MORAC 
ARECA 
ARECA 


ANNON 
EUPHO 
EUPHO 
EUPHO 
EUPHO 
EUPHO 
EUPHO 
LAURA 
LAURA 
LAURA 
LAURA 
LAURA 
LAURA 
LAURA 
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Species: 


+A wn A FTO HF HF 


* 


A + 
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Kwalo 
Kwalo 
Kwalo 
Kwalo 
Kwalo 
Kwalo 


Kwalo 


Sarufi 

Sarufi Bala 

Sasa To'o/Takalofa 
Sasadili 

Sasaebala 

Sasale 

Sasale-K. 
Sasale-K. 


Sasale-K. 

Sasalo-E. 

Sasasu 

Sasasu 

Sasasu 

Sasasu/Gara Gara-E. 

Sasau 

Sasau 

Sasau Ambu 

Sasau Bora 

Sata 

Sata 

Sata 

Sata 

Sata Aiafa 

Sata Aiafa 

Saulu 

Savosavo 

Savungikware 

Si'en Onina 

Si'en Onina 

Sigoria 

Sigoria 

Sigoria 

Si'iliu/ 
Gwautasiliu'u 

Si'iliu/ 
Gwautasiliu'u 

Sikima/Nunumba 


Sikima/Nunumba 
oikima/Nunumba 
Sikima/Nunumba 
Sikima/Nunumba 
Sikona 

Sila 

Simalau 
Simalau 
Simalau 
Sirifena 
Sirifena 
Sirifena 
Sirifena 


Litsea subsessilis Kost. 
Litsea whiteana C.K.Allen 
Litsea guppyi (Muell.) Muell. ex Forman 
Trichadenia philippinensis Merr. 
Dysoxylum arborescens Miq. 
Euodia sp. (637/3866) 
Breynia cernua (Poir.) Muell.Arg. 
Phyllanthus ciccoides Muell.Arg. 
Phyllanthus microcarpus (Benth. ) 
Meull. Arg. 

Phyllanthus reticulatus Poir. 

see Babatana-W. 
Cryptocarya medicinalis C.T.White 
Endiandra solomonensis C.K.Allen 
Litsea solomonensis Allen 
Litsea timoriana Span. 
Musa erecta Simmonds 
Musa sp. -wild vars. (many) 
Musa maclayi Muell. 
Musa peekeli Ltb. 
Lygodium dimorphum (8113) 
Lygodium microphyllum (Cav.) R.Br. 
Lygodium palmatum (5414) 
Lygodium trifurcatum Baker 
Lygodium circinnatum (Burm.f.) Sw. 
Lygodium versteeghii C.Chr. 
Hypolepis tenuifolia (Forst.) Benth. 

see Safusafu 
Trichomanes javanicum Bl. 
Ficus melinocarpa Bl. ssp. villosa Corner 
Cissus aristata Bl. 
Plerandra solomonensis Philipson 
Plerandra stahliana Warb. 
Schefflera stahliana (Harms) Frodin 
Alstonia spectabilis R.Br. 


Alstonia vitiensis Seem. 


Homalanthus novo-guineensis (Warb.) Ltb. 
& Schum. 

Homalanthus papuanus Pax. & Hoffm. 
Homalanthus populifolius Grah. 
Homalanthus populneus (Griset.) Pax 
Homalanthus trivalvis A.Shaw 

see Sikima 
Coix lachryma-jobi L. 
Gastonia spectabilis (Harms.) Philipson 
Peekiliopanax spectabilis Harms 
Polyscias neo-ebudanum (Guill.) B.C.Stone 
Ficus benjamina L. 
Ficus prasinicarpa Elmer 
Ficus subulata Bl. 
Ficus tinctoria Forts.f. 
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MORAC 
MORAC 


Kwara'ae: 


Species: 


* (Fa'i) Sirifena 
Sirikunu 
Sirikunu 


* Fi'i Sitoi 
Soke Alako/ 
Sokesoke Alako 
Soru 
Suala/Taba'a/ 
Aitonga 
Suali Salo 
Suamango 
Suamango 
Suamango 
* Suamango 
x Suamango 
Suamango Kwao 
Kwalo Suba 
Kwalo Suba 
Kwalo Suba 
* Kwalo Suba 
$ Kwalo Suba 
Kwalo Sufi 
$ Sufusane 
Sufusane 
Sufusane 
Sufusane 
Sufusane 
$ Sugsugi Aloga 
(Fa'i) Sula 
(Fa'i) Sula 
(Fa'i) Sula 
(Fa'i) Sula 
(Fa'i) Sula 
(Fa'i) Sula 
Sula Ngwane 
$ Sula Ngwane 
x Sungasunga 
* Surau'u 
Surau'u 
$ Surau'u 
Susura 
* Susura 
$ Sususu 
* Taba Ulu'lu 
Taba'a 
$ Kwalo Taba'a 
Kwalo Taba'a 
Kwalo Taba'a 
Kwalo Taba'a 
* Tabana-E./ 
Malarakona-W. 
Tabeo 


+o 


Ficus virgata Reinw. 

Dolicholobium sp. (4305/5475) 

Tapeinosperma cristobalense (B.C.Stone) 
Whitmore 

Blechnum sp. (4 sp.) 

Piper austro-caledonicum DC. 


Ficus storckii Seem. 
Alstonia scholiris (L.) R.Br. 


see Kako 
Macaranga densiflora Warb. 
Macaranga dioica (Forst.) Muell.Arg. 
Macaranga aff. involucrata (Roxb.) Baill. 
Macararga similis Pax & Hoffm. 
Macaranga urophylla Pax & Hoffm. 

see Airafu 
Medinilla arfakensis Baker.f. 
Medinilla cau!iflora Hemsl. 
Medinilla erpetina Triana. 
Medinilla luraleunsis Merr. & Perry 
Metrosideros ornata C.T.White 
Sarcolobus sp. (13810/15459) 
Allophylus cobbe (L.) Rauesch. 
Arytera litovalis Bl. 
Arytera xanthoneura Radlk. 
Elattostachys sp. (17519/18329) 
Guioa koelreuteria (Bl.) Merr. 
Symplocos unicarpa Nooteboom 
Trichospermum arachnoideum Kost. 
Trichospermum incaniopsis Kost. 
Trichospermum incanum Merr. & Perry 
Trichospermum kajewskii Merr. & Perry 
Trichospermum rhamnifolius Kost. 
Triumfetta nigricans F.M.Bail. 
Papualthia aff.auriculata (Bierck.) Diels 
Xylopia peekelii Diels 
Pipturus argentus (Forst.f.) Wedd. 
Aceratium insulare A.C.Sm. 
Aceratium oppositifolium DC. 
Eriandra fragrans Royen. & Steenis 
Crossostylis cominsii Hemsl. 
Gynotroches axillaris Bl. 
Ficus tinctoria Forst.f. 
Pisonia cauliflora Scheff. 

see Suala 
Alyxia maluensis Mgf. 
Alyxia stellata (Forst.f.) Roem.& Schult. 
Alyxia torresiana Gaud. 
Melodinus novo-guineensis (Wernh.) Pichon 
Pagiantha koroana var. salomonensis Mgf. 


Ixora solomonensium Bremek. 
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ANNON 
ANNON 
URTIC 
ELAEO 
ELAEO 
POLGL 
RHIZO 
RHIZO 
MORAC 
NYCTA 


APOCY 
APOCY 
APOCY 
APOCY 
APOCY 


RUBIA 


Kwara'ae: Species: 
Fiti Tafai see Fi'i Fafanda 
Tafia Phyllanthus gjellerapii J.J.Sm. 
Takafo Carica papaya L. 
Takafo Alo/ Solanum repandum Forst. 
Katafo Alo 


Po 


% +4 


A e+ + + 


Kwalo 
Kwa lo 


Fill 
Fits 
Fi'i 
Pik 
Fill 
Pit 
Fi'i 
Fi'i 
Fi'l 


PL 
BLL 
2 Ue 
Fi'i 


Takafo Ngarangara'a Solanum ferox L. 
/Katafo Ngarangara'a 
Takafo Susu Ngwae/ Solanum verbascifolium L. 
Katafo Susu Ngwae 


Takalofa see Sasa To'o 

Takasui see Rebareba 

Takomae-A. Strongylocaryum latius Burret 
Taksui Macaranga quadriglandulosa A.Shaw 
Taksui Macaranga salomonensis Perry 
Takuma Diplazium proliferum (Lamk.) Kaulf. 
Takuma Mambili Diplazium stipitipinnula Holtt. 


Takuma Sisimia-W./ Diplazium esculentum (Retz.) Sw. 
Takuma Liliafe-E. 


Tala Planchonella obovata (R.Br.) Pierre 
Tala Pouteria maclayana (Muell.) Baehni. 
Tali see Filu Tali 

Talo (7?) see Falo 

Tamba'a Lau Euphorbia plumerioides Teysm. & Hassk. 
Tambui see Kwalo Tabui 


Tabui/Kwalo Tambui Merremia pacifica v.Oostsr. 
Tanga Fino/Finofino Macaranga aleuritoides Muell. 


Tara Pandanus croceus St.John 
Tara Pandanus echinatus St.John 
Tara Pandanus erinaceus B.C.Stone 
Tara Pandanus polycephalus Lamk. 
Tara Pandanus rechingeri (Martelli.) St.John 
Tara Pandanus upoluensis Martelli 
Tara (Bulu/Bala) Pandanus cominsii Hemsl. 
Tara II Pandanus sp. (DCRS 333) 
Tara Ngwane Pandanus danckelmannianus Schum. 
Tarisisi Dianella ensifolia (L.) DC. 
Tasisi Guettarda speciosa L. 
Tasisi Hypolytrum nemorum (Vahl.) Spreng 
Tasisi Mapania cuspidata (Miq.) Vitt. 
Tasisi Paramapania parribractea (Clarke) Vitt. 
Tata'i-A. Phyllanthus microcarpus (Benth. ) 

Muell. Arg. 
Tata'i-A. Phyllanthus reticulatus Poir. 
Tata'i-K. Breynia cernua (Poir.) Muell.Arg. 
Tata'i-K. Breynia racemosa Muell.Arg. 
Tata'i Bala-A. see Tata'i-K. 
Tataleoleo Asplenium nidus L. 
Tataleoleo Merinthosorus drynaroides (Hook.) Copel. 
Tatali Hibiscus rosa-sinensis L. 
Tatarakwasi Pleocnemia aff. tripinnata Holtt. 
Tatarebebe Adenanthera pavonina L. 
Tatarebebe Ormosia calavaensis Azaola. ex Bl. 
Tetekui Desmodium gangeticum (L.) DC. 
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Kwara'ae: 


Species: 


+r OF 


wt om + A + 


+ £ + 


+ $> 


Kwalo 
Kwalo 


Kwalo 
Kwalo 


Kwalo 
Kwalo 
Kwalo 
Kwalo 


Tetekui 
Tetekui 
Tetekui 
Teterao 

Tiko 

To 
Toitoi/Kokoi 
Tolobabala 
Tolobabala 
Tombua 

Tongbua 
Tongbua/Tombua 
Tonusu 

To'oma 

To'oma 

Totafua 
Totafua 
Totafua 
Totobala 
Totongwala 
Totua 
Tuku-E./Odofeo 
Tuku-E./Odofeo 
Turusane 
Uaua/Uwauwa 
Uaua Asi/Uwauwa 


-Asi/Fofotasi 


Ububu 

Ufufu 

Uf ufu 

Ufufu 

Ufufu (Bulu) 
Uka 

Ukaria 


Ukaria 
Uku/(Fa'i) Uku 
Uku Uku 


Uku Uku/Kwalo Adio 


Ulukwalo 
Ulukwalo 
Ulukwalo Ambu 
Ulukwalo Ambu 
Ulukwalo Bala 
Ulukwalo Bala 
Ulukwalo Bulu 
Ulukwalo Kwau 
Unu Unu 

Ura 

Uru'uru Oko 
Uru'uru Oko 
Usu Usu-W. 
Utalaisau 


Desmodium ormocarpoides DC. 
Desmodium zonatum Miq. 
Leptaspis ureolata (Roxb.) R.Br. 
Clerodendrum sp. (1554/3453) 
Colocasia esculenta (L.) Schott. 
Streblus glaber (Merr.) Corner 
Wedelia biflora (L.) DC. 
Lasianthus chlorocarpus Schum. 
Saprosma subrepandum (Ltb. & Schum.) Val. 
see Tongbua 
Ceriops tagal (Pers.) C.B-.Rob. 
Rhizophora stylosa Griff. 
Maesa sp. (3516/4136) 
Terminalia megalocarpa Exell 
Terminalia solomonensis Exell 
see Totua 
Boehmeria celebica Bl. 
Maoutia australis Wedd. 
Dolianthus sp. (7224) 
Cerbera manghas L. 
Boehmeria aff.platyphylla G.Don(2782,4188) 
Piper bosnicanum C.DC. 
Piper sclerophloeum C.DC. var, scandens 
Medinilla sp. (1992/2620) 
Cordia aspera Forst.f 
Cordia subcordata Lamk. 


Coronanthera grandes G.W.Fillett 
Cyrtandra heintzelmaniana (3017) 
Elatostema feddeanum H.Schroter 
Procris pedunculata (Forst.) Wedd. 
Elastostema aff. novae-britanniae Ltb. 
Derris sp. (DCRS 229) 
Derris elegans var. gracillima (Hems1l.) 
Verdc. 
Millettia solomonensis Verdc. 
Gnetum latifolium Bl. 
Cayratia saponaria (Seem. ex Benth. )Domin. 
Tetrastigna lauterbachianum Gilg. 
Aglaia sapindina (Muell.) Harms 
Dysoxylum confertiflorum Merr. & Perry 
see Ulukwalo 
Aglaia goebeliana Warb. 
Aglaia brassii Merr. & Perry 
Aglaia goebeliana Warb. 
Aphanamixis polystachya (Wall.) Park. 
Aglaia sp. or Amoora sp. (DCRS 526) 
Dennstaedtia samoensis (Brack.) Moore 
Chelonespermum majus Hems1. 
Bolbitis aff. maumaumii (Kuhn) Ching 
Isoloma ovatum (J.J.Sm.) Pres] 
see Garagara-E. 
Buchanania arborescens (Bl.) Bl. 
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PIPER 
MELAS 
EHRET 
EHRET 


GESNE 
GESNE 
URTIC 
URTIC 
URTIC 
PAPIL 
PAPIL 


PAPIL 
GNETA 
VITAC 
VITAC 
MELIA 
MELIA 


MELIA 
MELIA 
MELIA 
MELIA 
MELIA 
DENNS 
SAPOT 
LOMAR 
LINDS 


ANACA 


Kwara'ae: 


Species: 


Fa'i 


Utalaisau 
U'ufi 

U'ufi 

U'ufi 

U'ufi 

U'ufi 
Uufi-A. 
U'uinialakau 
U'uinialakau 
U'uinialakau 
U'uinialakau 
U'uinialakau 


U'uinialakau 
U'ula 
U'uniku 
Waikwa'a 


Waingongi 
Wakawaka/Okaoka 
Wakawaka/Okaoka 
Waua 

Wokaria 


Buchanania macrocarpa Ltb. 

Antiaris toxicaria (Pers.) Lesch. 
Artocarpus vriesianus Miq. var. refractus 
Ficus baeuerleni ssp. vulcanidormis King 
Ficus nasuta Summerh. 

Ficus phatnophylla Diels 


see Aioo 


aff. Daphnandra sp. (3520) 
Eugenia malaccensis L. 

Eugenia aff. nutans Schum. 
Hedycarya solomonensis Hemsl. 
Steganthera salomonensis (Hems1.) 


Philipson 


Steganthera suberosolata Kost. 
Intsia bijuga (Colebr.) Kuntze 


see U'uinialakau 


Calamus sp. (broad leaflets, unevenly 


spaced) 


Vrydagzynea salomonensis Schltr. 
Costus speciosus (Koen.) J.J.Sm. 
Tapeinochilus sp. (2023/6173) 


see Aigara 


Derris trifoliata Lour. 
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11. THE FLORA OF THE SOLOMON ISLANDS 
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In compiling this guide to the useful plants of the Solomon 
Islands, it was considered essential that these plants could be 
related to the whole plant flora of these islands. This would 
enable tnem to be put into perspective with this flora, providing 
adaitional information on the proportion of plants that are used 
and from which taxonomic groups or families they come. This flora 
is the second major attempt to list the different species of 
plants found throughout the Solomons, the first having been the 
checklist prepared by Whitmore (1966), in his 'Guide to the 
Forests of the British Solomon Islands'. This first species 
listing was biased heavily toward the trees and shrubs present in 
the forests, and is therefore deficient in its listing of many 
of the herbaceous plants, in addition to a large proportion of 
the recently introduced ornamental and crop plants. This revised 
flora attempts to rectify these omissions. 


In attempting to list the known flowering and non-flowering 
plant species found in the Solomons, this flora _ presents 
additional information concerning the taxonomy of each particular 
species, its status with regard to origins, Kwara'ae and common 
names, and plant type and uses. All information is presented in 
a tabular and coded format, aimed at simplifying data retrieval. 
In addition to providing information on each species, it also 
serves aS a reference for plant taxonomists, foresters, 
agriculturalists and the interested layman. In this context, 
basic, and hitherto undocumented data, on the species which are 
used in the everyday life of Solomon Islanders are _ presented, 
an essential pre-requisite for a better understanding of 
traditional customs. 


The flora information is divided into discrete sections. The 
first (Section 12) provides a background to the different types © 
of vegetation found throughout the islands. The second (Section 
13) describes the categories and codes adopted in the lists 
presented subsequently in the guide. This is followed by two 
listings, firstly of plant families found in the Solomons, 
arranged by plant groups (Section 14), and secondly of species 
arranged alphabetically (Section 15). 


The authors have endeavoured to make this flora as complete and 
current as possible, and it is hoped that the effort made will be 
rewarded, not only by an active interest in its contents, but by 
one of positive criticism on any changes. required to the 
contents. Of particular interest in this respect would be 
additional information on plant uses and new plant species. A 
flora is a dynamic database continually being reviewed and 
revised. The authors welcome co-operation in this respect. 
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12. DESCRIPTION OF VEGETATION TYPES 
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The plant flora present in the Sclomons has evolved as a direct 
‘nteraction between the climate, particularly rainfall and 
tempereture, and the soils which occur in the archipelago. The 
Soiomcn Islands lie within the humid maritime tropical zone, 
characterised both by high ambient temperature (mean 26.6 °C), 
and a high annual ‘rainfall (3000-5000 mm/year), which is 
reasonably well distributed throughout the year. Greater 
nrecipitation in excess of 8000 mm/year occurs in the mountain 
areas on the high islands such as Guadalcanal and Makira, this 
being in complete contrast to the plain of north Guadalcanal 
which is a rain shadow area, with only 2000 mm/year. 


Despite the geographical spread of the islands within the group, 
and the relatively varied flora, the climax vegetation shows a 
remarkable similarity of appearance between islands (Whitmore, 
1069). There are six factors influencing it, and thereby causing 
different plant populations. These are the occurrence of natural 
catastrophes (cyclones and earthquakes), the impact of man, the 
relationship between species change and topographical features, 
the influence of climate (mainly rainfall, in the seasonally dry 
area of north Guadalcanal), the effect of altitude on the high 
islands with appreciable mountain ranges, and the influence of 
soils derived from ultrabasic parent material. All these affect 
botn the range and types of plant species found. 


Within this flora five vegetation formations can be 
distinauished, differing from each other’ in _ floristic 
composition, structure and physiognomy. The apparently stable 
plant communities can be subdivided into four main categories - 
grassland, swamp, lowland rain forest and montane forest. In 
addition to these, there is a fifth, defined as secondary 
vegetation, a product mainly of the influence of man, and so not 
a stable ecosystem. These five formations are briefly summarised 
below. However, more detailed descriptions of the specific 
vegetation categories found on each island within the Solomon 
Islands group can be found in Hansell and Wall (1976). 


12.1 Grassland 


The grasslands cover extensive areas of the northern plains 
and foothills of Guadalcanal, are also found on the Florida's, 
and to varying degrees on the other major islands in the group. 
Despite their quite common occurrence, they only account for 
between 1-2% of the total land area in the Solomons. It is 
unlikely that these grasslands (predominant grass species Themeda 


australis, Imperata cylindrica and Pennisetum polystachyon) 
represent the origina! climax vegetation and are almost certainly 
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the result of human intervention in origin. There are only a few 
truly indigenous grasses and legumes, and most species are recent 
introductions. These areas remain as the result of damage to 
regrowth by an annual fire burn. The final effect is grassland 
dominated by Kangaroo grass Themeda australis, usually in 
association with Imperata cylindrica. Other herbs are present 
including Emilia sonchifolia, Mimosa invisa, Polygala paniculata, 
Uraria lagopodioides and smalI herbaceous climbers. In poorly 
drained areas, the following herbs are common: - Cyperus spp.. 
Phragmites karka and Saccharum spontaneum. In association with 
these herbaceous species are, rarely, low shrubs such as 
Crotalaria striata, Morinda citrifolia and Premna corymbosa, al] 
Of which appear sufficiently hardy fo survive the periodic fire 
burn. Where the burn has not been too severe, low tree species 
(<3m high) are found, for example Casuarina equisetifolia, Colona 
scabra, Commersonia bartramia, Timonis timon and Trichospermum 
psilocladum. Ferns Cheilanthus tenuifolia and Lindsaea ensifolia 
are also found growing in association with Themeda australis, 
particularly on shallow degraded hill soils, and soils derived 
from ultrabasic rocks, on Choiseul and the Florida's for example. 


12.2 Swamps 


These account for 6.4% of the land area, of which 2.3% and 4.1% 
are saline and fresh water swamps respectively. The exact 
distinction between the two is arbitrary as saline swamps 
commonly merge into fresh water swamps. Mangrove forest on saline 
swamps occurs on most islands, and covers large coastal areas on 
Isabel, Malaita and New Georgia, and the eastern ends of 
Guadalcanal and Makira. This ecosystem is characteristically poor 
in species with Bruguiera spp. and Rhizophora spp. the most 
widespread, and Avicennia spp. occurring Iocally. On land which 
is submerged, with soils varying from deep peat to coral debris 
at the seaward side, eg. coral platforms, the major species is 
Rhizophora apiculata. Nearer shore, in areas where the soil 
surface is exposed at low tide, mixed stands of R.apiculata and 
R.stylosa are found, in association with Bruguiera spp. Other 
commonly occurring trees, forming a canopy up to 25m tall, 
include Ceriops tagal, Dolichodrone spathacea and Lumnitzefra 
littorea. Further inland the influence of salt water 
progressively declines, and the vegetation changes from being 
dominated by the tree species Sonneratia spp. and Xylocarpus 
granatum, to a mixture of CalophyITum inophyllum, Fragraea 
racemosa, Heritiera littoralis, Intsia bijuga and Pandanus spp., 
with ferns and the shrub Acanthus ebracteatus over a thin herb 
layer. 
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There are four major types of fresh water swamp, namely, mixed 
nerbaceous, palm, pandan and swamp forest. Of these only the 

st, swamp forest, is important, occurring on most of the 

siands in areas where the water table is at, or close to the 
surface for most of the year. Many swamps are not dominated by a 
single tree species,’ but are characterised by an association of 
species, both in the canopy and lower tree storeys. Within these 
‘mixed swamp forests', where soils are very poorly drained or are 


waterlogged, Inocarpus fagiferus and Eugenia tierneyana are 


cerconly found in association with other tree species such as 
Barringtonia spp., Calophyllum vexans and Pterocarpus indicus. 
The canopy tends to be Faken and generally uneven, and in the 
tower storeys a large number of small trees and saplings 
predominate. Below this is a shrub layer of seedlings, aroids and 
pandans, and climbers and epiphytes (Stenochlaena spp. and 
Raph idophora spp.) are common in this environment. In contrast to 
vhese ‘mixed swamp forests', are those dominated by a single 
species, the most usual of which are the Campnosperma 
brevipetiolatum, Casuarina papuana and Terminalia brassiil swamp 
forests. 


12.3 Lowland Rain Forest 


Throughout most of the islands in the Solomons, lowland 
rain forest is the climax vegetation. It is a species rich 
formation which is in many ways floristically similar to that of 
Malesia, the area defined as a coherent floristic region, 
inciuding Malayasia, Indonesia, Philippines and Papua New Guinea, 
Dut excluding Bougainville. However there are fewer families, 
genera ard species, and the area contains distinctive groups of 
Pacific and local Melanesian genera. In this forest type there 
are only twelve species of big trees (Calophyllum kajewskii, 
C.pseudovitiense, Campnosperma brevipetiolatum, biltenta 
saiomonensis, Elaeocarpus sphaericus, Endospermum medullosum, 
Gmeiina moiuccana, Maranthes corymbosa, Parinari salomonensis, 
Pometia pinnata, Schizomeria serrata and Terminalia calamansanai) 
Found among the canopy. Large areas of these forests are locally 
broken with regrowth species colonizing gaps caused by the 
influence of man and cyclones. Species which indicate past 
disturbance and are common in this ecosystem are Canarium spp. 
and Vitex cofassus. The lower tree and shrub layers consist of 
such species as Barringtonia spp., Boerlagiodendron spp., Leea 
indica and Areca catechu. Below this the herb Tayer is irregular 
and patchy, and where gaps appear in the canopy Calamus spp., 
bambocs and gingers predominate. Climbers and epiphytes are 
abundant especially at higher altitudes where rainfall is 
oreater. 
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Previously over 76% of the land area was in lowland or associated 
forest types. However in recent years the effect of man, has 
reduced the area substantially, particularly as a result of 
logging operations and increased cultivation. Additionally, it is 
important to note that once the rain forest has been removed, it 
never re-establishes to the original ecosystem that was present 
before intervention. 


Though overall the flora in these forests appears monotonously 
Similar, some variations do occur when comparing the different 
islands within the Solomons. Some such as Isabel, New Georgia and 
Choiseul have large areas of forest dominated by a single 
species, such as Campnosperma brevipetiolatum , with secondary 
species such as Burkella obovata, Gmelina moluccana and Pometia 

innata. Topography as well as soils and drainage, affects the 
Flora. For example the large trees Albizia salomonensis, 
Archidendron oblongum and Planchonella thyrsoidea are found only 
in alluvial valleys. On parts of some tsTands (eg. Choiseul, 
Isabel and Vanikolo), the soil is derived from ultrabasic parent 
material, with high levels of nickel and chromium, which produces 
a particular type of plant community predominated by Casuarina 
papuana and the palm Gulubia hombronii.. This ecosystem has 4 
restricted flora with Burkella obovata, Dacrydium spp., Eugenia 
spp., Fagraea gracilipes and Xanthostemon spp., and the pandan 
Saranga Sinuosa in the shrub layer, together with the climbers. 


reycinetia and Flagellaria spp.. 


Two major deviants from the lowland rain forest are the beach and 
the mixed deciduous forests. Although together they account for 
only 2.5% of the total land area, they are of _ interest 
floristically. The former is characterised by a high (20-25m) 
rather open canopy dominated by the species Barringtonia 
aSiatica, Calophyllum inophyllum, Cerbera manghas, Heritiera 
littoralis, Intsia bijuga and the Indian Almond (Terminalia 
catappa) with Casuarina equisetifolia common on coastal fringes. 
The Tower storey includes Diospyros spp., Ficus austrina, 
Hibiscus tiliaceus, Kleinhovia hospita, Morinda citrifolia and 
Premna corymbosa. Palms are uncommon, but Pandanus species do 
occur, and the shrub layer is commonly inhabited by gingers. 
Orchids and other epiphytes are present on the large trees. In 
many areas this forest type has been replaced by coconut 
plantations, but it is also the common ecosystem found on the 
atolls within the Solomons group, though differing from the high 
islands by having fewer species. 


The mixed deciduous forest is very distinctive and occurs only in 
north Guadalcanal, where there is a seasonally dry period from 
June to October every year. This forest has an open appearance 
with a _ high proportion of small trees (Canaga odorata, Colona 
scabra and Semecarpus spp.), with Buchanania arborescens, 
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Keinhevia nospita, Pometia innata and Vitex  cofassus 
constituting the typical canopy. It also has a group of tree 
species which are characteristic of seasonally dry areas found 
elsewhere in the world (East Java in Indonesia, Queensland in 
Australia and Papua New Guinea). These are Garuga floribunda, 
Gyropcarpus americanus, Melia dubia and Schleinitzia novo- 


guineensis. In contrast to the beach forest, palms are very 


common, particularly the climbing palms species (Calamus spp., 
&ehderophoenix subdisticha and Strongylocaryum latius). 


12.4 Montane Forests 


in the Soiomon Islands the rain forests change rapidly with 
increasing altitude. The net result of this is a marked reduction 
in tne number cf species present, together with a change in the 
actual species which colonize these areas. The combined effect 
of the compression of vegetation zones and absence of certain 
floristic groups, is that no clear lower montane forest zone can 
be distinguished, and there is a distinct boundary’ with 
increasing elevation to upper montane rain forest. In this upper 
montane rain forest, moss is very common on the ground and tree 
Lrunks, with peat covering the shallow mineral soil. The trees 
are stunted (miaximum height 7-9m) with a very broken canopy, and 
the species Dacrydium and Eugenia predominate, while smaller 
trees and shrubs include Pemphis acidula and the bamboo 
Racembambos holttumii. Ferns, particularly Gleichinia kajewskii 
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and Dipteris spp. are found in association with scrambling 
pandans. 


12.5 Secondary Vegetation 


Of the order of sixteen percent of the land is either under 
secondary regrowth, or is presently cultivated. As a result of 
increased population pressure, both these types are increasing at 
the expense of other ecosystems, particularly the lowland 
tropical rain forest. A major factor which influences the forest 
fiora is the impact of shifting cultivation where gardens are 
abandoned and allowed to revert to forest after cultivation for 
one ito two years. These old gardens rapidly become recolonised by 
secondary regrowth species. The general course of events is that 
herbaceous regrowth rapidly establishes itself as soon as weeding 
in the garden ceases, with grass species like 'T' or Sour grass 
(Paspalum conjugatum) predominating. The noxious weed grasses 
Imperata cylindrica and Pennisetum macrostachyum occur on 
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intensively used gardens with short fallows. This weed problem is 
becoming more severe as suitable land for gardens becomes more 
difficult to find. So long as the cropping cycle remains of 
normal duration (<2 years), and the soil has not been unduly 
degraded, the herbaceous growth phase is rapidly superceded by 
woody regrowth. The pioneer species of the typical secondary 
forest are light-demanding species, the most important being 
Acalpha grandis, Alphitonia incana, Hibiscus tiliaceus, Macaranga 
spp., Melochia umbellata, Pipturus argentus and Schletiitzia 
novo-guineensis, together with a mixture of Musa and Heliconie 
Spp. 


As the fallow progresses, these initial species lose their 
dominance as others such as Albizia falcataria, Canaga odorata, 
Ficus spp., Kleinhovia hospita, Rhus taitensis and Trichospermum 
psilocladum, more typical of older secondary regrowth, begin tc 
compete. The breadfruit (Artocarpus altilis) is almost always 
found in the regrowth forest, and to a lesser extent, the mango 
(Mangifera indica). At this stage in the cycle, tree ferns 
(Cyathea  brackenridgei and C.lunulata) are re-established, 
particularly in the hill areas of the Targer islands, as also are 
the palms Areca catechu and Caryota rumphiana, with gingers in 
the shrub Tayer. Some of the Iarge tree Species subsequently 
become apparent, usually Pometia pinnata and Vitex cofassus. 
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13. DETAILS OF THE SOLOMON ISLANDS FLORA 
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The Solomon Islands fiora presented in Secticn 15, constitutes a 
catalogue of all known species in the country at the time of 
ctbiication. Sources of information include Whitmore (1966), a 
recent species listing from the Honiara Herbarium, relevant 
agriculture and forestry documentation, the ethnobotanical survey 
aud personal communications. This listing of 3172 species for the 
Sotomons is known by the authors to be incomplete, and it is 
estimated that there are at least another 1500 species (both 
endenic and introduced), that are not included. Subsequent sub- 
sections will discuss this point in more detail. 


13.1 Taxonomic Information 


Wilh respect to the classification of plants, it is assumed that 
tne reader has a basic knowledge of their taxonomy. As mentioned, 
the format of the flora has been presented as a_ simple 
alphabetical listing of all species, whether a flowering plant, 
fern or otherwise, for ease of reference to the relative layman. 
The basic classification system used, is that of plant groups, 
families, genera and species. These are explained below. 


13.4.1 Plant Groups 


Tn this flora, plants are classified into five major groups, and 
abbreviated codes for these are presented in parentheses. These 
are the two groups of flowering plants or  Angiosperms, 
Dicotyledons {AD) and Monocotyiedons (AM), the flowerless seed 
plants or aymnosperms (GY), and the two groups of spore-bearing 
vascular piants or Pteridophyta, in the form of the true ferns 
(PF) and fern allies (PA). A summary of the actual numbers of 
plant orders, families, genera and species found in the Solomons 
is presented in Table.6. 


{13.1.2 Orders 


This category is presented in Section 14, which contains a 
catalogue of the plant families presently known to exist in the 
Solomons, together with a description of each family. The term 
‘Order' identifies a relationship between two or more families. 
For example, the order Cucurbitales has three _ families 
Begoniaceae, Caricaceae and Cucurbitaceae. There are less than 
a the number of orders in the Solomons compared to Papua New 
Suinea. 
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Table.6. The Taxonomic Composition of the Major Plant Groups 
for the Solomon Islands and Papua New Guinea.* 


Group Solomon Islands PNG 
Order Family Genera Species Family Genera 
Dicotyledons (AD) 63 134 680 1942 181 1881 
Monocotyledons (AM) 20 32 280 841 44 694 
Gymnosperms (GY) 3 5 7 22 7 21 
True Ferns (PF) 14 30 105 331 4] 292 
Fern Allies (PA) 4 4 5 36 5 14 
Total 104 205 1077 3172 278 2902 


* The figures are numbers of each category within each taxonomic 
unit. Papua New Guinea data from Croft (1988). 


13.1.3 Families 


From the data presented in Table.6. it can be noted that there 
are 205 families of plants in the flora of the Solomon Islands, 
in a total of 104 orders. Of the families present, 81% are 
angiosperms, an almost identical proportion of this group to that 
found in Papua New Guinea. Detailed descriptions of each family 
are presented in Section 14, together with the specific family 
codes used. Invariably this code is the first five letters of the 
family name (eg. PIPER is the abbreviated code for Piperaceae). 
For those not familiar with the recent changes to some of the 
more common family names, these are detailed as follows: 


Old Family Name: New Family Name: 
Compositae Asteraceae 
Cruciferae Brassicaceae 
Gramineae Poaceae 
Guttiferae Clusiaceae 
Labiatae Lamiaceae 
Leguminosae- 
Caesalpinioideae Caesalpiniaceae 
Mimosoideae Mimosaceae 
Papilionatae Fabaceae 
Palmae Arecaceae 
Umbelliferae Apiaceae 
Zannichelliaceae Cymodoceaceae 


A comparison with the family listing for Papua New Guinea (Croft, 
1988) reflects the basic similarity between the floras of the two 
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countries. This is in spite of the fact that the Solomon Island 
flora is much more restricted than Papua New Guinea in the total 
number of families that are present. As an example, of all the 
families present in the Solomons, only one indigenous dicotyledon 
family Sphenocleaceae, containing only one species, is not found 
in Papua New Guinea (Paijmans, 1976). 


13.1.4 Genera and Species 


The degree of diversity in Papua New Guinea compared to Solomon 
Islands is made even more evident when considering the fact that 
there are over 9000 species of angiosperms in the former (Good, 
1960), compared to some 2800 in the latter. Three factors account 
for this difference. Firstly Papua New Guinea has a much larger 
land mass, with a much wider range of climate and topography, 
which gives rise to a larger diversity of ecosystems. Secondly it 
is less isolated, with close contact to Malesia (Indonesia 
particularly) and Australia. Finally much more intensive plant 
collection and detailed study of the Papua New Guinea flora has 
been made compared with that of Solomon Islands. This last point 
is important, because it is essential that plant collection and 
identification continues, in order to determine the true species 
structure of the local flora. 


It is estimated by the authors that there are well over 4500 
plant species present in Solomon Islands compared to the 3172 
species listed here, with the shortfall being made up by mainly 
indigenous herbaceous species, palms, epiphytes (mainly orchids) 
and ferns. This supposition is based upon the fact that a 
considerable amount of collection and identification of most of 
the tree and shrub species, had been done in the past by the 
forest botanist T.C. Whitmore (1966). He listed 132 families of 
plants (excluding the true fern families), with a total of 1931 
species. Very few herbaceous plant species were collected, hence 
the deficiency of these in his flora. 


In addition to indigenous species, another 300-400 recently 
introduced exotic plants, which are not incorporated in this 
present flora, must be included in the estimated total, these 
being mainly ornamentals. For a long time Solomon Islands. has 
been, and will continue to be, a rich source of new exotic 
ornamental plant material for the rest of the world. It is 
important that this fact is recognised, and that the country as a 
whole benefits from the dissemination of this information and 
plant material. 


While every effort has been made to compile this list of species 
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as accurately as possible, it has not been possible to include 
all the species present in the Solomons, first for the reasons 
given above, and second because all the synonyms (same species 
with two or more different names) will not have been identified 
and removed. It requires a highly specialised knowledge of each 
plant family to achieve the latter. The authors note that there 
may still be anomolies in this respect. Despite these 
shortcomings, it is hoped that the list will provide a _ basic 
reference for others to use and augment. 


Within the listing there are a number of species which have not 
been conclusively identified with respect to specific name and/or 
authority - abbreviation of the botanist or botanist's name who 
first described the plant. For these, the relevant Honiara 
Herbarium or Dodo Creek Research Station (DCRS) reference number 
for that particular specimen, is therefore given in parentheses. 
It is hoped this will assist with future identification of the 
Specimen. 


13.2 Additional Information on Flora 


Also included in the flora presented in Section 15, is 
additional information concerning the status of each species, its 
Kwara'ae and/or common name, plant type and uses. Each category 
is explained in detail in the sub-sections which follow. 


tdvtat  SCarus 


This is a simple classification system adopted to determine on 
a broad basis, the origin and general use of a particular 
Species. The categories used are as follows: 


S - Solomon Islands - Species endemic to Solomon 
Islands. 
P - Papuasian - Species endemic in West and East 


New Guinea (Irian Jaya and Papua 
New Guinea), and the Solomons. 


E - Endemic - Species endemic not only in the 
Solomon Islands and Papua New, 
Guinea, but over a much wider . 
area of the tropics. 


N - Naturalised - Species naturalised in Solomons 
. within the last 200 years, ie. 


329 


since the first contact with 
European explorers. Many have 
local names. 


I - Introduced - Species introduced into Solomons 
within the last 50 years. They 
usually do not have local names. 


H - Horticultural - Species grown mainly for 
ornamental purposes. 


C - Cultivated - Species cultivated for food or 
commercial purposes (eg. tree crop 
and timber species). 


T - Traditional - Species that are important in 
Solomon Island tradition, 
but not normally cultivated. 


Every species listed has a code which indicates its origin (S, P, 
E, N or I) and, where applicable, another code detailing its 
general use, or status (H, C or T) within the community. For 
additional, more detailed information on plant use, the reader 
is referred to the section below on uses. 


It has only been possible to use a Subjective approach when 
determining the category into which a particular species should 
be placed. As a result it may be expected that some species will 
have been wrongly classified, particularly with respect to the 
sub-divisions in the different endemic categories, where origin 
is either uncertain, or must await further study and comparisons 
with floristic data from elsewhere in the region. However, 
interesting points emerge from this information, with for 
instance, the fact that 89% of the total flora is endemic (S, P 
and E). Possibly of interest to those studying ethnobotany and 
the traditional way of life in the Solomons, is the fact that 
over one quarter of all the plants listed have a use, and in this 
regard, traditional plants (category T) make up over 15% of the 
flora. The use of so many plants illustrates the complexity of 
the local culture. 


13.2.2 Kwara'ae and Common Names 
In the course of compiling this list , common English names and 
equivalent Solomon Island Pijin names have been found for many of 


the species. These have been placed in the same column as_ the 
Kwara'ae names. 
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13.2.3 Plant Type 


This section was included to simplify plant identification, 
and to provide further information on the composition of the 
local flora with regard to its life-form or plant type. The 
categories used are as follows: 

cl - climber, plant with a predominantly climbing habit. 

cr - creeper, plant with a predominantly creeping habit. 


ep - epiphyte, mainly plants growing on another plant simply 
for support, but includes parasites and saprophytes. 


fn - fern, a member of a true fern or fern ally family 


(Pteridophyta). 


gr - grass, predominantly members of the Poaceae (Gramineae) 
Family. 


hb - herb, plants which are herbaceous, with fleshy not 
woody stems. 


sd - sedge, a herbaceous plant and member of the Cyperaceae 
Family. 


ssh - subshrub, generally a large erect herb (im tall), but 
can be woody and much branched. 


sh - shrub, or bush, crown like a tree, but a short 
(generally <2m tall) much branched woody plant, with 
no distinct trunk. 


pl - palm, generally members of the Arecaceae (Palmae) 
Family, variable in height. 


tr - tree, general term used when insufficient information 
available on tree size, large single stemmed always 
woody plant. 

tr-s - tree-small, tree not taller than 12m. 

tr-m - tree-medium, tree between 12m and 25m tall. 


tr-1 - tree-large, tree taller than 25m. 


In a large number of cases, two codes or more are used to 
describe a plant type. In these situations it is the first code 
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that details the dominant feature of the plant species. For 
example, some woody species are more inclined to exhibit growth 
characteristics of a shrub, but sometimes resemble a_ tree, 
depending on the environment in which they grow. It is therefore 
classified as sh/tr, but if the converse is true it is 
classified as tr/sn. One important distinction between woody and 
herbaceous climbers and creepers, is that the former are given. 
the cl and cr codes, while the latter are hb/cl and hb/cr. If a 
palm is large (tree-like) it is given the code designation pl/tr. 


The overall composition of the flora for the Solomons is, in 
order of importance, trees > herbaceous plants > creepers, 
climbers, and epiphytes > ferns (37, 20, 19 and 15% of flora 
respectively). The high proportion of trees, shrubs, climbers and 
epiphytes within the vegetation of these islands is typical of a 
lowland rain forest ecosystem. 


13.2.4 Uses 


The ‘uses code' column gives an indication of the various uses 
to which a particular plant species is put. For plants utilised 
in several ways, the individual use codes are given in order of 
importance, with foods regarded as the most important. 


For the minor and scarcity foods, and the various traditional 
(custom) usages, such as crafts, medicine, and adornment, the 
importance of a usage is based upon the frequency with which it 
is reported. Consequently, many traditional plant medicines are 
indicated in the final letter of the 'uses code'. While this 
indicates their use is rare, it does not mean that they are 
unimportant. An effective custom medicine could be of paramount 
benefit to people in rural areas. 


The plant uses codes with their respective meanings are defined 
as follows, figures in parentheses are the number of species in 
each category. 


Food: 
Fs - Staple - includes fruits that provide mainly 
dietary carbohydrate (22). 
Fy - Vegetable - includes edible foliages (eg.'Tree 
Cabbage'), fruits and stems (72). 
Ff - Fruit - (45). 
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Fn - Nut - (18). 


Fh - Herb/Spice - includes leaves that are eaten with 
Betel nut and some wrapping/oven 
leaves that are used for their 
flavour (12). 

Ft - Traditional - all foods of which there is an 


awareness, but which are only eaten in 
times of food shortage (11). 


Fm - Miscellaneous - all others, including cash crops (38). 


Agriculture: 


At - Multi-Purpose - trees potentially suitable for nutrient 
Tree cycling, alley cropping, shade, live 
fences etc. (39) 


Ac - Cover Crop - used for live and dead mulch, soil 
protection (2): 


Ap - Pasture - pasture species, including grasses and 
legumes (25). 


Aw - Weed - all agriculturally important weed 
species (205). 


Am - Miscellaneous - includes plants which are cultivated 
or known for: their pesticidal 
properties. All other species of 
minor importance, including trees used 
as 'live ladders! (69). 


Timber: 

Te - Export - all tree species of export quality 
(63). 

Tl - Local - locally used construction timber 
and fencing materials (145). 

Tc - Canoe - timbers used in boat construction 
(28). 

Tf - Firewood - slow and fast burning wood (79). 
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Custom Uses: 


Cr - Rope - rope/cordage for house building, nets, 
line, thread and temporary strapping 
(33). 

Cw - Wood - for all carved items including 


ornaments, curios, weapons, tools, 
bowls and other utensils (58). 


Cl - Leaves - for sealing fish/meats to be stone-oven 
cooked as well as for sealing the ovens 
themselves. Also, for wrapping goods 
(35). 

Ch - Handicrafts - including plants used for mats, 
baskets, dyes, hats, fans and musical 
instruments (29). 


Cm - Miscellaneous - all other uses, such as decoration for 
dance, custom clothing, fish poisons 
and childrens! toys (105). 


Ornamental 
0 - Ornamental - species used for ornamental purposes, 
as in- and out-door plants (159). 
Medicinal 
M - Medicinal - local medicinal plants (140). 


Twenty, four percent of the species listed in the flora have a use 
of one form or another. Despite the fact that a large number of 
food plants are listed (217 species), only twenty three species 
are of importance, because collectively they constitute the 
largest proportion of the food consumed in the local diet. These 
plants are sweet potato (Ipomoea batatas), yam (Dioscorea alata), 
pana (Dioscorea esculenta), taro (Colocasia esculenta), H Hong Kong 
taro (Xanthosoma ma sagittifolium), Swamp taro (Cyrtosperma 
chamissonis), giant taro (Alocasia ache cassava (Manihot 
esculenta), snake gourd (Trichosanthes cucumerina), pumpkin 
(Cucurbita moschata), water melon (Citrullus Tanatus) , peanut 
(Arachis hypogaea), snake/long bean (Vigna  sesquipedalis), 
shallot Pavia cepa var. aggregatum), tomato (Lycopersicon 
lycopersicum), corn (Zea mays), hibiscus cabbage (Hibiscus 
manihot), banana/plantain (Musa spp.), coconut (Cocos nucifera), 
pawpaw (Carica papaya), pineapple (Ananas comosus), breadfruit 
(Artocarpus altilis) and sugar cane (Saccharum spp.). Rice (Oryza 
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Sativa) while being an important staple, is not cultivated by the 


Solomon Islander. For further information on some of the _ less 
well known or less important food plant species, the reader 
should refer to the first eight sections of this book. 


Of the 205 species identified as being agricultural weeds, only 
33 are considered to be a problem. The six species of major 
importance are Mile-a-minute (Mikania micrantha), Merremia 
(Merremia peltata), Milk weed (Euphorbia geniculata), Nila grass 
(Mimosa invisa), Para grass (Brachiaria mutica) and Mission grass 
(Pennisetum polystachyon). A large majority of the weed species 
have been only recently introduced into the Solomons. 


Of interest to those persons involved in farming systems 
programmes, is the fact that there are a large number of 
potentially useful multi-purpose tree species, which are well 
suited to nutrient cycling, shade, erosion control etc. 


In conclusion, it must be left to the reader to extract from the 
flora those species which are relevant and important to a 
particular interest. In this respect it is hoped that this flora 
will be a useful reference document for some time to come. 
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14. PLANT FAMILIES OF THE SOLOMON ISLANDS 


list and description of the families of flowering 
and non-flowering plants, including the ferns) 


Families of Angiosperms-Dicotyledons in S.I. 
Families of Angiosperms-Monocotyledons in S.1I. 
Families of Gymnosperms in S.I. 

Families of Pteridophyta (Fern Allies) in S.I. 
Families of Pteridophyta (True Ferns) in S.I 


337 


*(aeuasTTTeaquyn :uAc) *sduedtusw OM OUT 
Syttds Ap[euaueb yotym ‘dueooztyos Aup yInuy {syaqun punodwod 
4O ayrdwis ul ausog uo ‘ayrpouydewuay Al YsSOW SuaMOTJ {paplAtp 
yonW UdzyO ‘a PUUazT[e SaAePaT ‘sways paMOusuNy YIM ‘ATTeNSN SquaH 


*quaostyap Ajaueu ‘Aysaty yo Aup yinuy ‘fayrpouydewuay AT ISOW 
SUBMOTJ LAUTJUS ‘a}PPUUa}TE SaAPaT !SuaqWwI,. yO Sqnuys ‘SaauL 


*adnup e ATpensn yInug 
sdtyduowouryoe ATYSOW SuaeMOTJ ‘fpunodwod uo aydwis ‘azeusaz[e 
Ajjsow sSaaeat fyueq SNMoUuTSad YIM UaqJO ‘Sqnuys uN Saaul 


“ptt e& yBnouyy Burdstyap uo YUadstyaput 
yimuy fypews ‘pTenxastq ATpTensn ‘dtyduowourzoOe SuaMoTy ‘faTdwrs 
‘azrsoddo uo a}euuez[e saAea, ‘ATTensn squay ‘;etuuaued yo [enuUy 


‘adnup & YInuy fay1posydewsay suaMor4 
Ssarndiys Buryoe, ‘ardwis uo ajyeuuaz[e Saaeay {sqnuys uo .saeul 


*ayT[-ednup yo ayI[-}nNu uo arnsded 
PB yinuy SppTews AppTensn ‘Tenxestq ‘Ityduowoutzoe suamots ‘fAysaTy 
SOWI}ZOWOS SdARAT f[RiuUeued YO |PenuUR ‘SqnuuS MOT UO Squay 


*Ausaq & YINus fartpouudewuay 
Ajysow SuamoyTy ‘{sarndiys Buryoey ‘SaAdou aTTeued payuew 
YZIM fazpeusas ATYSow ‘ardwis ‘ayeuuazL[e SaAPaT {Ssqnuus uo SdeduL 


*arnsded e Inu 


‘SNONdtdsuod uazjo sjdeuq ‘azIpouydewssy ‘ItyduowobAz suamoy4 
:sarndizs Buryoe, ‘ayzrsoddo ssaeay ‘A[ysow suaqutyd uo squay 


*ATIWWS JO NOTLdI49S30 


SeT PT Tequn IVId¥ 


sa] PuouUy NONNW 


saTepurdes VYOVNY 


Sa] e tpodousay) VUWWy 


SoTeTTeuy ONV1V 


sate] [Aydohueg vOZIV 


SOT POUL NILOV 


SaTeudSuad INVOV 


-3009 
-4¥dgud MIIWVS 


aeaoerdy 


ged eudUUY 


aeaoe Ipuedeuy 


JeVIPY UCU PUY 


aeade Bue ly 


aeodeOZ ly 


QPaDPIPIUIIOY 


aeaoeyyuPoy 


>A TIWW4 


*SONY IST NOWOTOS NI SNOGSTALOIIO-SWYAdSOIONY 4O S3ITIWVS 4b *bh 


338 


"yInuy UT azeUTUUEB 
Speas ‘farnsdes Ppepaas-auo padTeAIq [edtuaydS uO PpIOAO 
‘passaudwoo Inu, SYySTMOT[eA pue [Tews ‘asOWAD UaMOTJ ‘autjUa 
atdwis ‘ayrtsoddo saAeay ‘pnw 40 4no Bulzoefoud syzoou [eruee 
aAey fu0T eYaHaA aAOuBuew JO SJUaNZIySUOD ‘Saduz [TeWS YO Sqnuys 


*Kasaq Buo,qo 
‘abuey, @ YInuy fSsaTtotued AueT[Ixe ‘],yTews ur suuoq ‘dtYydowoutyzoe 
‘T[ePwS SusMOTJZ SSartndiys Bulyoe, ‘ayeuusazle SaAea,T ‘fsaauz [Tews 


(aeztsodwoj :uAS) *[TeSsuaedsip 
PUIM 0} pazdepe uszyO ‘auayoe ue YINuj {(SUaMOTJ ISIP) ue[Nqny 
Sauo wauUuT (SuaMOTs APU) azeTNBI, SusMOTJ uayno ‘speay Oj4Ul 
PapmMOud SUaMOTZ {SaTNdi4s Buryoe, ‘paprAtp uo ardwis ‘aqyrsoddo 
JO a zeusazTe SaAPaT SSuaqwI[D uO Saauz ATaueu ‘Sqnuys UO SqudH 


*xade ayy ye Sutey AT IS Buoy Burueaq A[ySow spaas ‘sured 
UI UaZO ‘S9TOTTTOJ © YINUy ‘SsewAD uT auuoq AT]Tensn ‘[enxastq 
‘otTyduowourzoe SuaMOTS fSarndiys Buryoey, ‘Sautqua ‘azeL[IITWUIA 
4o ayrsoddo sadreat ‘{saeu,z Ajaueu ‘sqnuys uo Suaquit[d 


*snouawnu spaas tuernsded 

Ayyensn yInuy fpenxastq ‘otyduowobAz ATTensn suamMoT} ‘fsatndiys 
Buryoey, Sautqua AT ysow Sardwis ‘azeuuazle Saaray, ‘sqnuys Burqut[y 
*adnup uo Auuaqg Pe YIN 

Sotyduowourzoe SuaMOTy £92e7IBIp uo ayzeuutd ‘ardwis ‘ayzeuuaz[e 
Ajysow saareay ‘SBburquiy> Sewiqyewos ‘saeuz [Tews uo sqnuys 


*aytpT-adnup yiInuy SAueqzIpos AT Teuorsedz0 
Saqernorosey  ‘asowkd) ‘dtyduowoutjoe SuamMOoTy Sypyews  Auaa 
4O Juasge sarndiys ‘ardwis ‘ayzeuuazp[e Sareea, ‘fsqnuys uo sadul 


*SsutTey AXTIS UZIM “oO pabuIM UdzJO Spaes 
f9TOTPTOY uo adnup ‘Auuaq e YInuy faztpoOuydewusy ‘oTyduowourzoe 
SUaMOTZ fsatndiqzs Buryoey ‘autqua = Saydwis = aye LI1TqWUaA 
Jo ayrsoddo Ay jsow sadea] ‘Suaquiy~a2 uo sqnuys ‘Saal 


sa Teuaquay 


sayeqny 


saTeua1sy 


salt eudoody 


SOT PTYIO[O}S Tuy 


sal eT [euy 


Sap euyselag 


sa Teucxoody 


JIIAV 


YuaAV 


YaLSv 


J1ISV 


LSTay 


T1vav 


dINby 


AI0dV 


aeaIQe TUUBITAY 


aPadPOyWaAy 


aeaoeuaysy 


aeaoepedalosy 


aeadeTYO[O}S Tuy 


aeaoel [buy 


apace lt [oy rnby 


aeaoeuAdody 


339 


*S$zalqnu 
Jnoj yO Bulystsuod yinuy ‘aztpouydewusy Ayysow ‘dtyduowourzIe 
SUBMOTS SSatNdiys Buryoe, ‘ardwis ‘ayPeuuazye A]; Sow SaAPayT {Ssquay 


"arnsded e yInuy SAmOYsS ‘azTPouydewusy SuaMOoT 4 
Ssnonptoap sarndiys ‘azeqIHIp uo a[dwis ‘ajyeusazyle saaeay ‘fsaaul 


“POATRA-1q 
‘arnsdeo e yInuy SAMOUS ‘a iIpouydewusy SuaMoTy fazerndiys ‘aydwrs 
‘ayeuuay[2 saaeat ‘des paunolod y IM Seeu,z yP[eWwWS yO sqnuus 


*}US8ISTYapUuT 
pue Aysety uso wepnsded yinugy fAmoys uaqjo ‘aiIpouydewuay 
‘otyduowoBbAzZ ssat uO auow SuaMOTy fsarndi3s Buryoer ‘punodwod 
pue azrsoddo Ayjsow saaeayt ‘Bburquity> Sewiqyowos ‘Sqnuys uo saaul 

*snouownu ‘aynutw spaas 
‘huuaq sO arnsdeds e yInuy fsntods0uow ‘ItYyduowour De SueMOTy 
Satdwis ‘azeusazTe sSadea~t ‘fquarnoons ‘sqnuys [Tews YO SquaH 


*arnsdes qJuadstyaput 
‘pebutm-unoj Appeoug ‘Aup suo ‘Ausaq papaas-auo AyTensn 
‘snougiy iInuy ‘Buol[qo uaqyso ‘asoquAuod wo asowadeu samMoTs 
faqzejuap yO ayeuaud Aquanbsauy ‘ayeroaduetqo Ayjensn ‘dt uaAopnasd 
JO paijny uaqjo ‘aqzRuuezTe SaAvay ‘sqnuys Afaued ‘Saaut 


“atnsded yuapnoons 


B yInsy fpaunopoo ArqyBtuq ‘aztpouydewsay ‘ItyduowobAZ suamoyy 
Ssarndiys Buryoe, ‘eirsoddo uo ajyeusazle Saaeay fSsquay yuarnoons 


-ATIWV4 30 NOILdIY9S3IG 


-PanutyUOD SONVISI NOWO10S 


sayeutbeuog 9Vvu08 


SOTPITTL VaWog 


sapextg JVXIG 


sal, eruoub 1g ONDI9 


saTeyiqunony NO938 


sate qAW Tuva 


Sop eTueuag VS1Vd 


-3009 
-¥3gy0 ATiWV4 


aeaoeurbeuog 


aradedequog 


aeaoextg 


aeaoe tuoub 1g 


aeace 1uobag 


aeaoe tuo bu tuueg 


aeareu wes] eg 


-ATIWVS 


NI SNOGITALOITO-SWYAdSOTONV 40 SSTTIWVS Lv 


340 


"ya] INU Papass-auo JUadSTYyaput 
ue sawiyewos ‘spaas Auew so [euarhss Buluteqyuod aynsdeo 
Ajyensn yInuy STenxastun so aztpouydewuay y30q ‘awkd snowo,OYIIp 
AjpeotdAzy ‘stxe utew ay} uo [euIwuay ATTeNsn wvamMoTs farndriys 
YIM UdzJO SaurTqUa SATTeNSN aTdwis saaeaz~ ‘snowojoYydIp Buryoueuq 
‘“sapou je UaT[OMS USJJO WAYS ‘fSqnuysqns may e ‘ATISOW ‘SquaH 


*Ausaq Adind e yInuy Sasowadeu suaMOoTy fsapndiys 
Buryoey ‘aqeTOr[Os wo paqo, ‘azeqIbIp uaqo ‘azeusaz[e SaAray] 
‘AX Tw des ‘saaray yO waysn[d [eutw4ay YZIM Saauq [TeWS YO Sqnuys 


*kisaq 
Aysetf e& YImusy fasowkd A[Jsow ‘dtyduowobAZ uo dDtyduowourjDe 
‘aztpouydewssy  suamMoTy fTpewsS AyaA vo yuasqe  sayndiys 
‘papratp A[daap uo aytdwis ‘azyrsoddo saaeay !squay A[aueu “sqnuys 


*Audaqg suo arnsded 
RB yInuf STenxastq pue IJtyduowourzoe A[JsSow SuamMoyTs {2307 16Ip 
JO apdwis ‘aqeusaqye Alysow saaea~t ‘fsquay wo sqnuys ‘Ssaaul 


“uetnsded uo Aysapy 
yIMmuy fayrpouydewusy ‘dtyduowobAz ATpensn suamots {satndiys 
Buryoe, ‘atdwis ‘aqeusazye saaeayt faq1ym uaqjo des ‘AI SOW SquaH 


*(aPaplolurd,esaej-aesoutwnba] :uAS) *pabuim uaqjo ‘yUadstyaput 
Jo awnbay e yInus ‘Amoys ‘dtyduowobAz suamoty ‘quasqe Ayyensn 
satndiqs ‘aqzeuutdiq so azyeuutd saaeay ‘A{ SOW Sqnuys yO Saal 


*adnup e ATpTensn yInuy f, [ews 
SuaMOT¥ ‘dds wntueue) ut ydadxa ‘sarndizs Buryde_ ‘punodwos 
‘ayisoddo Ayaupu ‘azeuuazrTe AT Tensn saara] ssqnuys JO Saauy 


*(@Puaytonug :uAS) *yJUsdSTYyapuT 
JO P9ATRATG ‘YUOYUS YO PazeBuoTSa YINuy ‘fa iIpouydewuay ‘asowadeu 
‘d1yduowutz»2e Appensn suaMory fsarndiys Buryoey ‘azeusazye 
A[ysow sareat ‘Auazem des ‘Al ysow Squay ‘[etuuauad uo [enuuy 


sate, TAudofkuey 


sapTeyiqunony 


Say el [euy 


saTeprueddey 


Sat euedue) 


sayeurwn5ay 


sapeyny 


sap etonug 


OAYVO 


JTYWI 


ludV9 


VddV9 


VdWV9 


yS3IV9 


ASN 


ssvud 


aeade] [Aydokuey) 


aeaoed tue) 


aeadet [oy tude) 


aeaoepr.aeddey 


aeaoe,nueduey 


aeadePluldypesaery 


oeo0euagsung 


aeaoPotsseug 


341 


*quaostyap ATTensn ‘paburm uaqjO YIN4uy faz pouydewuay 
Ajysow ‘asowaseu uo ayeotds ‘{[ePWS SuaMOT}  ‘fa}zPUUa7TTe UO 
ayrsoddo Ajysow ‘aydwis saAeay ‘Bbutquiytd uajyyo ‘sqnuys yuo sadul 


(*aeuaytqgn9 :uAS) *asogo[h pue abue, Sewijewos Inv 
fSnOlde80Tp uo SnoweBATod pue areway ‘atew ‘dTYyYduowoUT Ie SUaMOTY 
Ssarndiys Buryoe, ‘artdwis ‘ayrsoddo saaeazt ‘fsqnuys vo saeauy 


(aeasesoy :udAS) *Auuag 
e ATaueY UO adnup aTIssas e INU, ‘SSsawadeu punodwod uo ayduis 
ut ‘otyduowoBAz Ayyensn ‘yenxastun ATaueu aztpouydewusy SuaMoTy 
Sparndiys pue autqua ‘artdwis ‘azeuuaz[e SaAeaT ‘fsqnuys uO saoul 


*asoqo[h uo proao ‘adnup [yews 
® 1Inuy fa zeqIded uo ayerNotued ‘azedids SuaMOT} ‘S]TeWS Satndiyzs 
Satdwis ‘aztsoddo sacral fatzewoue A[}sSow ‘Saauz uO sqnuys ‘Ssquaq 


*prosdi{[a 
JO pIOAO ‘4nu e 4Inuy ‘fsapou azeuedas ye aewey pue sew 
“S[TMOUM UT AURYTTOS ‘SNOTIB9OUOW SUaMOTJ !PAaPIAIP ‘aJeT[IITWUaA 
SaAeayT fsayoueuq Ajyeat ‘BHulzeoly yYIM Squey pebuewqns ‘oI zenby 


“T14e 
paunojod Ay yBIuq e sAeY uaqjO Spass ‘Auuaq uo adnup ‘arnsded 
® 4Inuy faztpouydewuay ATysow ‘otyduowouryoe ‘ST [eWS SuaMOTJ 
fayrsoddo uo ajyeuuazye ‘ardwis Ssaaeaz, ‘Suaquiy>d uo sqnuys ‘Ssaeu} 


*yoRuq JUuayStSued 
UyIM 9U0D e& OJUT papMOud SzInuy ‘fyuasqe xXATRD ‘SNOLTIB0Ip 
4O Snotda90u0W SuaMOTy ‘SSsaydueuq Bulpunouuns syzeeys pey}00} 
Kuew 0} paonpau saree, ‘fSaydueuq paqulol yzIM sqnuys uo Saad 


-ATIWV4 JO NOILdIY9S30 


- Sate quAW 


- — saTeuay193n9 


- Sa] esoy 


- Sa[euadid 


- sapeuey 


- SaTeuyse[ag 


- sayeuruense) 


sree OPe10) 


YaNod 


ISN) 


SAYHO 


YO 1HI 


Lvua9 


Sv1d9 


:3009 
AIIWV4 


aeaoeyauquoy 


aeaoPIsn[y 


aeaoeue [eqgoshuyy 


aeareyyUeuoy yy 


aeaoe] [Aydo}eua) 


aeareuyseyay 


aeaoputuense) 


‘ATIWVS 


>panulyUOD SGNVISI NOWO10S NI SNOG31TALOIIO-SWYSdSOIONV JO S3ITIWVS +p 


342 


*hisaq 
® 4O JUSISTYaP JINUJ {paZIsS wNIpaw 0} [[eWS SuaMOTZ ‘fa }eJUaP 
4O auTqUa ‘azPUsaZTe AT[eNSN Sareea, fSuaquiytd yuo Sqnuys ‘saeul 


‘adnup eB yInuy ST [PWS ‘azTPouycewssy AT SOW ‘dTYduowOUT Ie 
SUBMOT} ‘SaTdwIS ‘a},eusaz[e SaAePaT f][ewS ‘Sqnuys uo saauy 


*adnup papaas-auo yInuy {,enxastun 
*sqoeug = snonpidap yyIM AueT[Ixe  ‘asowade, uamMots ‘aydwis 
pue autqua ‘arorqzad Buoy, yyIM ‘ajeusaq[e SAaAPaT {Sqnuys yO Saau] 


"quads tyapul 
JO yuadstyap = yIMuy {SNOTIBOTP UO . aYIpouydewsay SuaMOTs 
‘Sured ul payiun pue abuel sawijyawos sarndiys ‘aqyrsoddo A SOW 
‘atdwis Ajaueu ‘ayzeuutd vo azerposiu} SaAeaT {sqnuys yuo saaul 


*snouawnu ‘pauazze[y spaas fabuey uaqjo 
}INuf SSNOTIBOIP YO SNoTaOUOW ‘IT YyYduoWOUTIIe SUaMOTy {S| Tupuayz 
YIM UazJO 97eUYSOUd 4“O BuIquI,[2 sways ‘sqnuys [[eWS uO Squay 


“ARINITT [OFS ZINuy fSasowAkD ATL ensn 
‘Tenxastq ‘otyduowourz2e suamo[y fsarndiys Buryoe, ‘azeusaz[e 
Jo ayrsoddo saarayt ‘fquarnoons A[pTensn ‘sqnuys [ews yo Ssquay 


‘adnup Aysayty ‘uepngol6 yinuy tazerndtued ‘y;eurwuay 
SUOMOTJ SauljUua ‘aTdwis ‘aqyeusa}[e sareal ‘fsqnuys uo Ssaaul 


*asowadeu 
Jo Auepprxe {Tews Suamoyy fsarndiys Buryoey] ‘STOTT IDIqUaA 
Jo  aytsoddo ‘ardwis saaray| suetnBue paydueuq *sqnuus 


*yuadstyaput pue Aysats uo ‘arnsded e yInuy faitpouydewuay 
‘otTyduowourzIe SuaMOT} ‘satndiys Buryoey, ‘apdwis ‘azeuseaqye 
S3APBT atTyM Ayyersn des ‘Hurquiy~d uaqyo ‘sqnuys vo SquaH 


*papsas-auo AT[ensn ‘yuaostyap yInuy 
‘8ytpouydewssy ATysow ‘Ityduowourzoe suaMOTJZ fsarndiys Buryoe] 
‘punodwod ‘azeuuaz[e saaPat SBurlquwi[d Sawijawos ‘sqnuys uo saaul 


say etuat [id 


saTesoy 


say, er ,oubey 


sap,eruoun) 


Saye iqunong 


sap, ebeuy ir xes 


SaTepurdes 


SaTe ue 10) 


Say eueTCsS 


sayTetuar [ig 


31110 


VHOIG 


NHdvd 


NONND 


yNINI 


SSV¥O 


NAYOI 


VIY09 


OANOD 


YNNOJ 


aeadeUaT[IG 


aeareleqyadeyoig 


aeaoe] ;Aydruydeg 


ge90e TUOUN) 


aeadeqIqunon) 


apaoP[nsseuy 


aeaoedues0uku0) 


aPaoe Tue TU07 


9P9IP [NATOAUON) 


9P9IPUPUUO) 


343 


*wiadsopua NOY IM Spaas fauayde ue YINuy fsuty}e9 UT pabueuue 
Ud}JO PISPYIIP UI ‘TeNxastTsuN ‘snoTd@0UOW SuaMOTJ fa }e[NdI1S 
‘paTuoum AjTaueu sO azeusaz[e ‘aldwis saaeay :A[ySow ‘saaul 


*(aezeuoT [ide 
-aesoutwnba] :uAS) “*sjuaw6as papaas auo oqur Buryeauq sawtzawos 
‘quasdstyapul wo pod e yInuy faqIpouydewuay AT Sow ‘ItyduowobAz 
SU9MOTJ Spunodwod sO aldwis saaeay ‘fsadau,z yo sqnuys ‘squaH 


*adnup uo arnsded e yInuy !yuasqe AT]Tensn stejead ‘padnpau yonw 
sawtjyawos sptedas ‘snotsaouow A[{SOw SuaMOTy faqe[NdTIys pue atdwis 
Ajtjensn saneay, ‘des Ay,Iw y LIM Sawiyawos ‘A 1SOW Sqnuys YO Saal] 


‘ *wiadsopua 
ynNoyyIM JO YIM adnup Pe YIN ‘uernbau ‘a1 pouydewuay 
SU9MOTJ <SPTOJ TeuIpnyrbuo, yuaystSuad omy Burmoys uaqyjo 
‘aze[ndizs pue astqua ‘aqyeuuazye ATT eNsn saaeay, sSsqnuys pue saoul 


‘adnup uo Auuaq Sarnsded e yInujy {yUaystsuad 
xATeD ‘azipouydewsay ‘dtyduowourzoe ATTensn suaMo[s { JUasge 
sarndiyzs ‘ardwis ‘azeusazyle A[}Sow Saaeay ‘{saeu. ATaueu sqnuys 


‘adnup uo arnsded e yInuy erseydIp uo azernotued 
‘asowadeu SuaMOTJ fa 1Soddo uo aqeUuazTe SAaARaT {Sqnuus pue sadodu] 


“ayxT[-adnup yInuy SasowAD suamoTs SSsatndiys Buryoe, ‘pauy.o004 
JO odulqua ‘ayeuuazTe saaeat ‘fAurds sawtyawos ‘Ssqnuys suo saaul 


*ATIWV4 JO NOTLdIYDSIG 


- sol ebey 


- say, eurwnba 


- Sa] er quoydng 


- say] eTueuag 


- saTedtuy 


: SOTeTTIL 


- Sa] euaquag 


- SaTeuagz 


-Ydgy0 


JVIVA 


ovavs 


OHdN4 


HLAYS 


VO1Y4 


04V14 


-3009 
ATIWV4 


aearebey 


aeaorqe, 


aeadetquoudng 


aeaoe[AxouyyAug 


aeaoeo1ug 


aeadeduer0ae|q 


9e9dP 1}9UYA 


aeaoeuaqy 


“A TIWVS 


*PENUTJUOD SONVIST NOWO10S NI SNOGSTALOIIG-SWH3IdSOISNV 40 S3SITIWVA Lv 


344 


*papsas suo ‘ayxt[-adnup 
yIMmuf taqzIpouydewusy ATTensn ‘dtyduowourzIe suamoys {satndiys 
Buryode, ‘aqzeuuazpe AT ysow ‘ardwis saaeay ssqnuys uo saaul 


*AURYT[OS paas ‘pabptu ssayq vo auow 
*Aup YIMsy fTenxastq ‘dtyduowourzIe suamMoTy !punodwod Ajaze WIHIp 
JO ardwis ‘azeuuazyTe Sareay ‘GHurquryd sawrjowos ‘Ssqnuys uo saauy 


‘adnup uo ynu e yINu 
‘ue~nBar pue ayepoazdeuq Ayjensn ‘yenxastun uo aytpouydewuay 
‘SaduadSasO[JUT UT “WO AUeYTTOS ‘SmondtdsuoduI SuamMoTs {paT4oym 
JO ayeuuaz[e ‘azIsoddo sanPpat !$300u SNOIyIJUaAPe JO JUaWdOTaAap 
yeaub yyIM ‘SzIqgey SnolueA 4O Squay 4aqeM YO ysueW ‘pur 


*wuadsopus juepunge UyIM 
peas S.a[4ynNu yO adnup e YInuy ST eNxastuN yO azyIpouydewusy ‘{ Tews 
AJBA JOMOTJS SAXT[-queqnys ‘Ssnowuoua sawtyawos ‘aTorqed 4NoU.IM 
JO YIM ‘Ue[NITIpeu [[e Sareea, ‘fsquay snoyewoZIYyA [Pe TUUaag 


"4ue[Nsded YO ayI[-jNu ‘ay [-adnup yInuy SotyduowobAZ suamoyy 
ssarndiys Buryoey ‘azeuuazle Al Sow saaeay !sqnuys [ews 4O Squay 


*Aduaqg &@ Sawiqawos ‘arnsded e AT[ensn yInuy ‘SAmoys 
pue abuey uaqjyo ‘dtyduowobAz suamory ST [ews pue abuey Alazeusazye 
Jo fenba ‘aqzisoddo uo [edIpeu saaeat ‘A, Sow Sqnuys uo SsquaH 


*w4adsopua jnoy.IM ‘pabulmM ‘passaudwod spaas ‘Autds uo y.Oows 
‘Apoom ‘ansded yInuy ‘fayotued [eutwuaz uo AueppIxe ul ‘Ty ews 
‘aztpouydewsey ‘uernbai suamo[y ‘payqop-puel6 ‘aurqua syarjeay] 
S9TdwIS UO a,eTTOJIUy SawTyewos “oO azeuUId ‘azIsoddo vo ayeUUAazTe 
S9APBT SpOOM MOTI[AA YUBIuq puey YIM UaIJO ‘Sqnuys UO Saeaul 


*arnsded e Ajaueu 
‘adnup uo Auuaq e ATTensn yInuy fsnoweBAToOd vo sno1da0Ip SuaMOTy 
SSNONPIDep Satndizs ‘azeuuaype ‘artdwis saAPay, ‘{sqnuys 4o saauy 


SdTeuysels) 


saTeuney 


sal esoy 


Sal esoy 


Sa] eluapoog 


S9[PUOSUdd 


sare ny 


sal extg 


10VII 


YNUYSH 


YO1VH 


INNNS 


30009 


INSI9 


ONI14 


ooVv14 


aeaoeuloeo] 


90992 [PUPUISH 


aeadep beuol eH 


aeadeuauuNy 


aeade 1uapoo9 


aPade luausay 


aeadePISuapul] 4 


aeadelqunooey 4 


345 


*adnup wo Auuaq & YINuy Spaunojood A, YbIug 
UaqsJO ‘JTyduowoutjzIe SuaMOTJY fSsartndiqs Buryoe, ‘paTyuoym uo 
ayisodco A[ysow ‘aytdwis saaray ‘syzuerd Aqqnuys ‘d1z1Seued AT SOW 


*pabulm JUaSTYaPUL JINuy fSnoTdsouOW ‘TeNxastuN 
JetnBau [Tews SuamMo[y¥ ‘{S[tupuay Butuds-yoyem yIIM azerndiys 
‘aqeuuaz[e ‘ardwis saaeay ‘saau,z yrews yo sqnuys Bburquiy) 


*adnup 
B 4imay tAueqIpTOs ATeueu ‘SowAD [eulwua}y UL SUaMO[JZ fautqua 
‘ay1soddo saArayT fsquay wo SuaquIy2 Sawijawos ‘Saeu} “oO Sqnuus 


“ay [-adnup wo paburm 
UdqJO Yinut fazrpouydewsay pue Itydsowourzde ATSOW SuaMOTy 
satdwis ‘azrsoddo uo ajyeusazle saAeay fsquay uo Sqnuys ‘Ssaaul 


*wuadsopua ayeulwnu YIM Spaas ‘Auuaq 
ARTNIOT Q-E€ JINusZ f{eutlwua} ‘jd9ua ‘psuamoTy Auew ‘asoquAuod 
Aypensn samo, ‘fapdwis vo azeusaz A[aueu ‘ayeuutdiuz oj azeuutd 
Saaeat ‘fApTyotud AT[euolsedd0 Saydueuq fSquay uO Sqnuys ‘Saoul 


“Aysayts uc snouqty ‘Apoom 
yimuy fpTenxastq ‘ItyduowobAZ uo dtyduowoutyoe ‘AMOYS pue abue] 
Jayzeu UdTJO SUBMOTZ Sa}ZeUUaTTe ‘a[dwis SaAeayT fsqnuys uo Saeaul 


*adnup uo Auuaq 
@ yIMay [Tews ‘pTenxastq ‘ItyduowourzIe SuaMOTy SSsarndiys Buryoey] 
‘ayisoddo Ajjensn sa.es, fotzewoue ‘sqnuys wo Ssaauz ATISOW 


(aezetqe] :uAS) ‘wuadsopua ou uo 
OTITIT YTIM ‘Sat nu ayT[-sueyde unos YINus fSTUOUM |Z IPOUYdewusY 
Butwaas OUI S[IX@ UL Pasuapuod UaJO BSOWAD SUaMOTJ {pa[uOyM UO 
ayisoddo saaeay ‘ueynBueupenb Atyensn sways ‘sqnuys A[aueu ‘squay 


“ATIWV4 40 NOILdIY9SI0 


saTeTeqyues 


Sd] PuysSeyag 


satetuebo] 


sarterybidjew 


SaTeuyse[ay 


SaTequAwW 


sapeuney 


SOT PIwe7 


-Ydayo 


NVYO1 


OHd01 


NV9O1 


OVNI 


dv3d1 


LAI]41 


Vany) 


- 3009 
ATIWV4 


aeadeyjUeu0] 


aeaoeptxAdoudoq 


aeaoe turbo] 


aeaoeuly 


3P99e90] 


aeadepty Ana 


dedDeUNP] 


aeade wey 


>A TIWV4 


*PONUTJUOD SONVISI NOWOTOS NI SNOGSTALOIIO-SWHSdSOIONV 40 SJITIWV4S | *rh 


346 


*yusdsTYyapul ‘AySaTy yInuy Sasowadeu 
4o asowkd Aysow ‘dtyduowourzDe SuamMoTy {satndiys Buryoey] 
‘ayeuuas 4O aulqua ‘aytsoddo saaeay ‘A, Sow Sqnuys uO Saal 


* (QeapLOSOWIW 
-aesoutwnba] :uAS) *yuaostyaput uo ownbay e yInuy ‘faz 1tpouydewuay 
“JTyduowoutzoe SuaMOTJ fazeuUFdIG saneay ‘ATUTPW Sqnuys 4O Saad] 


“OTT 
-adnup jInuj !snootdsuoour pue yenxastun ‘dtyduowourz2e suaMoT4 
‘atdwis ATpensn ‘aqyeusaqyye saaea, {Ssaauz [[ewS uO Sqnuys BulUIM] 


*adnup e ATaueu ‘uernsded ‘ayeooeq yINusy fa Tpouydewsay 
Ajysow ‘Itydsowourzoe Ssuamoyy ‘fsarndiys Buryoey ‘ayeuutd Aj, Sow 
*azeuUsaz[e S8APBT SPOOM PajUa.S ‘puey YIM AT 4SOW Sqnuys YO SaduL 


“aqynutw spaas SAuuaq vo arnsded 
@ 4Insy ‘sazrpouydewwey ‘Ityduowourzoe  ‘AMOYS UazJO SUaMOTJ 
SyUaUTWOUd UBzJO SAaAVBU ‘azTeT[TIIWaA YO ayTsoddo ‘aldwis saAeay] 
‘a}z1soddo saydueug ‘Burquiy> sawiqawos ‘saau, “oO sqnuys ‘squay 


*wuadsopua sno1dod ‘oAuqua [] ews 
pass Spaaooub ‘adnup proao YInuy S[eurTwua ‘[ [ews ‘az TPouydewuay 
‘uetnBas SuaMOTy ‘autqua ‘aztsoddo uo azeuuaz[e saaea,t ‘{saauy 


*duesoz1yos 
JO arnsded e uayyta ‘Aup AyTysow ytnuy ‘fazrpouydewuay A] SOW 
‘OtTyduowourzIe SuaMOTJS fa}e[NdIZS ‘paqo] wo aurqua ‘ayzeuuazT[e 
SdAPBT SSNOUGIy UBZJO SWayS ‘Saauz TT eWS ATauReu ‘Sqnuys ‘SquaH 


"axt[-adnup uo pabulm 
UaqsO YInuy ‘faqytpouydewysy pue IrtyduowourzDe A[ySOw SuaMoyy 
sardwis ‘aqtsoddo Aj ysow saaea, ‘tsuaquiy~d yo sqnuys ‘saau 


*uetnsded Ajpensn yInuy fSItydsowourzoe ATpensn suamoyy 
SOPOT IIIWWaA 4O aztTsoddo ATySow saAeay ‘tsqnuys Ajeueu ‘squay 


sap euney 


sap, eutwnbay 


$a] ep luaquag 


SaTer [aw 


salt ewAW 


sale [equy 


SaTPATOW 


sa Terybidi, ew 


Say euyyAT 


WINOW 


SOWIW 


SINIW 


VIVAW 


SV14W 


ILSWW 


VATVW 


Id 1VW 


YHA 


aeaoP IWIUOW 


BPIIPSOWTW 


aeaewuads tuap 


aearel [aw 


DEVIL} OEWO LSE [ OW 


aeadPIXIVSeW 


aPadeATeW 


aeaoerybid, ew 


aeasdeuyyAT 


347 


*4ernsded uo ayt[-adnup 
Jina faqtpouydewusy ‘ITyduowoutTjIe SuaMOTs faze[Ndiys ‘ardwis 
A{ysow ‘azeuuazTe sSaaeay ‘des Auazem YIM SqnuusS UO Saeaul 


: *yUsISTYSpUT JINuyZ $S}DeUq Paunojod 
AjquBtuq Aq papunouuns sawiyawos sSuamMoyy {sarndiys Buryoe] 
‘atdwis ‘aztsoddo uo ajzeusaz[e SaAea, ‘{Saeu}z “wO Sqnuys ‘SquaH 


*aynutw spaas ‘farnsdeo 
quadstyaput ‘ATaueu yuo yuadSTYyap A[SNOIUeA YINufY ‘ayIssas 
‘azyipouydewuay ‘uernBbau SuamoTs fayerndiys ‘aurqua  ‘ardwis 
‘paTwoym uO azytsoddo saaeay {Hbulqwry{2 Sawiyawos ‘sqnuys yuo Saaul 


“yUsISTYSPUT WO YUSISTYaP JInNuy fayipouydewusy pue Iryduowourzde 
A{jSOw SuaMOTZ fazrsoddo A,jsow ‘ardwis saaeat ‘{sqnuys uo saad] 


*adnup uo Auuag Pe yInuy Ssayotued 
JO sawadeu Ut auuog ‘azIpouydewuay AT Sow ‘{[[eWS SuaMOTYy 
ssarndiqs Buryoe, ‘ayrsoddo ‘ardwis saaeat ‘fsqnuys uo saeaul 


*Aysats S}Inuy fSpeqed Buryoey 
“SNOTDB0Ip ‘|[eWS SuaMO;y fsatndiqs BHuryoe] ‘sop pronyited 
YIM UaJO ‘SuTJUd ‘azeUUaT[e SaAPaT {9T}eWOUR UaJO ‘Saaul 


“arnsded e YInuy fSapotued Auey,][ixe ul 
‘aztpouydewuay *dtyduowobAz suamoty ‘{sarndiys Buryoe, ‘aytsodde 
eeuutd ‘(-tu4} sO -Iq) ayeuutd *“ayPuuaz[e SaAeaT 'Sdouj 


*ynu uo adnup ‘auayoe [Tews e YINUy {SaTIeqdadeu MoTTOY 


4O cpeay UT UdO ‘padnpsu Atyeauh SuaMOTs ‘fpeauted sarndii4s 
‘atdwis ‘ayeusazpe A[ysow saaeay ‘des Ay[ Iw YIM Sqnuys yuo SaauL 


‘ATIWV4 JO NOILd1Y¥9S30 


:PaenutyUOd SONVISI NOWO10S 


Sa] euYyr0 


Sap eae, owhyL 


sar ergny 


salt ew 


SaTeursuAW 


sap euney 


saTeptueddey) 


say eotqun 


-4¥sgy0 


YNHI0 


VLOAN 


TOAWN 


VLYAW 


ISYAW 


STYAW 


NIYOW 


JVYOW 
:3009 


ATIWV4 


aeaaeuyso 


aeadeurbe DAN 


aeaoealoneN 


aeade AW 


aeadrulsuAW 


aeaed14s TUAW 


aea0eBu Tu0W 


area Pu0W 


-ATIWV 


NI SNOGITALOIIG-SWAAdSOIONY 40 SSITIWV4 bt 


348 


*kudaq uO arnsded e Inu 
sa} Tposydewiay ATTensn ‘dtydsowourzIe SuaMOTy {Satndiys Buryoey] 
‘aTdwis ‘payuoym JO ajeUsaz[e SaAPa, {SuaqwI,[2 uo Sqnuys ‘Saad 


*Assag @ YINuy fazeotds 
Ajasuap ATyensn ‘aynutw ‘,enxastq suamO[4 ‘fautqua pue azeusazle 
Ajyensn saaeat ‘Sburquwryd sawrqawos ‘sayAydida uo sqnuys ‘squay 


*saxtds azebaubbe wo Aueqiyos ‘;eutwuay 
Jo AUET[IXe UL ‘azIpouydeusay SuaMOTy sarndtys yNoUIM ‘paTuoYymM 
JO aztsoddo ‘azeusazTe SaAePa~T {$3004 SMOITIQUaAPe pue sways 
Buldaeud =yyIM sayAydida sue awos ‘sqnuysqns uo squay uarnoons 


*Assaq JO arnsded e yInuy ‘Amoys pue abuey uaqyo 
SUOMOTJZ SSNONPpIIep ‘[[ewWS SarNndizs ‘paqo, 4O dulqua ‘azeusazTe 
SBARP3T 8S[TTupusa}? YIM SuaquI,[. snoadequay wo sqnuys ‘saaul 


*arnsded e yInugy 
S97 IpOuydewsay *ItTyYduowourzIe SusmMoTy ‘sarndiys Burysey ‘punodwos 
Ajayeuutd uo AypayzezIHip ‘yedtpeu wo azeusazTe Sareat fsquay 


"81892 {NOYIM {nq ‘wuadsopua AlUO 
YIM pases ‘fadnup yInuj ‘fsarndtued wo saytds punodwod uo aydwis 
UI ‘SNOyIBOIPp pue [eNxastun ATaueu UO azIpouydewusy ‘uetnBbau 
‘[[@wS SUeMOTJ SdutjUua ‘ardwis ‘a}euuaz[e SaAPay fsaqzIseued yoOoOU 
aue ysouw uo [Te Arqeqoud ‘Burquwiyd sewryawos ‘sqnuys uo saauy 


*ynu wo Ausaq 
‘apnsded e yInuy faztpouydewusy ‘dtyduowourjIe SuaMO[y {a}eUsazT[e 
4o ayrsoddo ‘ardwis saaeay fdtzenbe uaqjo ‘sqnuys AjTaueu ‘squay 


*adnup 
Jo Ausaq Sarnsded e yInuy SyTenxastq A[ySow ‘dtyduowourzDe SuaMOTy 
sayeuutd wo atdwis ‘aqzrsoddo saaeay ‘suaquwiy{>2 uo sqnuys ‘Ssaaul 


“ay [-adnup uaqjo ying 
Saqtpouydewisy ATpTensn ‘dtyduowourzIe ‘[ [ews SuaMOT, {Satndiys 
Buryoe, ‘ayeuuezpTe ‘ardwis saaeay !Ssuaqwi,t>d wo sqnuys ‘Ssaaul 


Sa[euodsoiitd 


Sa[euadtd 


sa[euadtd 


S8[PUOTJISSed 


Saye tueuag 


SaTRIPIO 


S3[ Puy AT 


satetuebo7] 


Sat eoeI0 


OllId 


Y3dId 


Yddid 


ISSWd 


I1vx0 


111d0 


YOVNO 


9V310 


voWv10 


9e39eU0dS0}} Id 


aeadeuadtd 


9e90e twouadad 


IEIICUO[JISSEd 


aearept [exo 


aeaderyido 


aeadeubeug 


9e90P9 [0 


aeareeg 


349 


*papaas auo ‘yuadstyapul 
A[}SOwW YInug {SaduadsauozyulL AueT[IxXe ur auuog ‘az Tpouydewsay 
SUBMOTS SAuay peal *azyerndiys pue ajytsoddo Ajzsow SdAPa| 
‘sapou 3k UaT[OMS SaYydueUq ffe}pseod A[yUaNbauy “Sqnuys 4O Saad] 


"ax T-adnup uazyyO YiInNuy faz pouydewysy 
pue asowkd Ay ySow ‘TT ews SuamMOo[y fazisoddo uo a}yeusaz[e 
‘atdwis saaeat ‘fbulquit~d2 Sawrzyawos ‘ATTeNnsN sqnuys JO Saad] 


*sauayoe Aup yO waysn[d e ATLeNSN YInNuy SL enxasiq 
AjysoOw ‘ofyduowourzIe SuamoTs Spunodwod uazjo. ‘azrsoddo uso 
ayeuuat[e Saaeal {Suaquiry2 wo sqnuys ‘Squay [enuue pue [eluuadad 


*paBuim uazyjO Spaas farnsded uo a[II[ [oJ 
‘adnup ‘anu e YInuf £a}e}1de9 02 BSOwadeu Su4aMOTZ FSAaTNdI}s 
Buryoey, ‘ardwis ‘azeuuaqzy~e A[pYsSow saaead] Ssqnuys dO Saad] 


"Kisaq e 
yiImuf {SawAkD [euUlwsa} UL SuaMOTS $a7eAGO AT zSOW ‘aztsoddo ‘abue| 
saaeat {sayAudida swo Suaquiy~d ApTTeuotsedd0 *Saeu}y UO sqnuys 


-arnsded e JIndy *TeNxastqg 4O IrYyduowourzIe SuaMOTy faztTsoddo 
JO a}eusazyTe sarAea~t {fpUa[NIINS uaqsyO *Sqnuys [Tews 4O SqudH 


*ynu e@ yInugy S$ITYduowouT Ie ‘[ [ews 
SUOMOTZ fapeuday[e ATTeNsN sareatT Ssuaquty~d 4O sSqnuys *SqusH 


‘adnup suo apnsded 
PB yInug fapIpouydewuay ‘IfyduowoHAZ SuamoTy ‘fsarndizs Buryoe[ 
‘atdwts ‘azyeuuazyy~e AT}psSow saaeatT ssuaqutiy~2 4wO sqnuys *Sq4dH 


>ATIWVY4 40 NOILdI¥9S30 


Sale py4AW OZIHY aeadeuoydozryy 
SaTteuweyYy NWVHY aeadeuweyYy 
Sareuey NONWUY aeadet~nounuey 
S$a[e@9}0dd 3L0Ud ae998340dd 
saterueboq 1WL0d aeadPI[e 40d 
saper~Aydokuey NLuod aeadede[Nuod 
sa, euoBbA[Og N910d aeadeuobk[ 0g 
salte[eBbA[Og 1910d aeade[ebA[Od 
-3d09 
>Y¥dquyo AIIWV4 >ATIWV4 


:Panut}zUOD SONVISI NOWOT0S NI SNOGIJTALODJIG-SWYIGSOIONVY 40 SALTTIWV4 boat 


350 


“apnsdeo e AT[ensn yInuy faitpouydewuay 
‘atyduowoBAzZ ATYSow SuamoTs fsapndiys Buryoe, ‘azep[IdtqWaA uO 
a}tsoddo ‘azeusazy[e saAPa, ‘{saeuq [Tews ATeueu ‘sqnuys uo squaH 


“oAuqua [ [ews punou wuadsopua ydTu 
sey paas tarnsded e yINuy SasowkD pue asowedeu yOG SpUuTy SNOTUPA 
$O SUBMOTJS fazRUUaZ[e AT[eNsN saAPay, fyeruuauad Ay[ensn ‘squay 


*arnsdes 
e Ajaueu ‘Aduaqg puey ‘uepnooy, Auew 02 auo e YINUy f][[eWS UazyO 
‘ayIpouydewuay ‘dtyduowourzoe suamoty fsarndiys Buryoey, Apypensn 
‘aqyeusaz[e ‘ardwis ‘autqzua saaeayt ‘des aqtym UuyIM Sqnuys UO Saaul 


“PUPWeS 
Jo duesoztyos ‘adnup ‘Auuaq ‘ynu ‘arnsded e yInuy ‘fatyduowobAz 
4O JTydsowourjIe suaMoTy ‘fSsarndi3zs Buryoe; Arpensn ‘punodwoo 
Jo atdwis ‘azeuuazle AT}Sow saaeay {Suaqwiy~d wo sqnuys “saad 


*yUusdSTYyapUul ‘ayT[T-adnup uo ynu Pe INU 
‘PaunoyTod ystuaeuh uayjo ‘dt YyduowoutjIe SuaMOTy fSarndiys Buryoey 
“saTeoS 0} padnpau sawtjyowos ‘aqytsoddo uo ajeuuaz{e SaAPay| 
$$}OOU UO Saau} UO JIZTSeued SawIjawOs Squay uO Sqnuys ‘SaauL 


*padued ayt[-adnup yinuy fp, pews ‘az1pouydewuay 
‘uepnBau SsuaMOTs fSarndiys ynoyzyIM ‘autqua ‘ardwis ‘ayeusazle 
SeAPaT $Deua AToaueu ‘sqnuys Bulquwityd uaeubuaAa uo snonptoaq 


*snoadetu0d uO ayt[-adnup 
‘ayeooeq YInuy ‘fa yiIpouydewusy AT[Tensn suamoyy ‘sarndiys Buryoey] 
‘spuet6 yyim A[ySow ‘punodwod uo ardwis saaeay {saeuq uo sqnuus 


*Aut9q UO adnup ‘arnsded e yInuy faz 1pouydewsay 
A[ysow SuaMO[s ‘fueforqed. euquI uo uaqUuT uaqjo  sarndiys 
‘aTdwis ‘aqzeT [IIIa uo aztsoddo sareat ‘A, SOW Sqnuys uO saauy 


“auayde UO a[IT[ [OJ ‘awod ‘adnup e 
yIMsy Sattpouydewssy ‘Ityduowourjzoe ATTensn suamoyy ‘{punodwod uo 
ayduts ‘ayeusazye A[ {sow ‘arqetuer sarea, {Squay uo Sqnuys ‘Saaul 


Sa] PUOSUad 


SaTebeuyixes 


sa, euaq 3 


SaTeputdes 


sapTeye ques 


SaTepurdes 


sayeiny 


soTerqny 


saTesoy 


dOY9S 


AIXVS 


LOdWS 


NIdWS 


VINVS 


VIa@Vvs 


JViNa 


vrany 


JVSOU 


aeade Tue TNYdoUdS 


aeadebeuslxXes 


aeaoezodes 


aeadepurdes 


oeade] ee UeS 


aeaderqes 


apaoe yny 


aeaoerqny 


aeaoesoy 


351 


*adnup uo Ausaq @ ZING fSITYduowOUTIe SuaMOoTs 
:saqndiyzs Buryoey, ‘ardwis ‘ajzeuuazye saaeay fsqnuys wo saaul 


“Maj JO aUO Spaas 
‘duedtuad yusdstyap Aup uo Aysats yIM ‘artnsded uo aytt-adnup 
ZINsZ Saztpouydewsay ‘asowadeu ATTeNsN wamoys ‘fAuay Ray, ‘aurqua 
Atyensn ‘sapndtys ynoyzyIM ‘ajeuuaz[e saaeay, {saeu, pue sqnuys 


“asoqo[6 uaqjyo ‘Auuaq uo adnup e yiInujy Ssawko 
ul ATTeNSN SusMOTZ fautTqUa ‘azeAqo ‘aqISOddo saAeaT {S{1upuay 
JO SaUIdS YJIM Pawue SaWI}JoWOS ‘SuaqwI[>2 UaqjJO ‘Sqnuys 4O Saau] 


*Kusaq e ATaueu 
*Aup Yinsy SItyduowoutrzde suamoyy fazerndiys ‘punodwod Ayaze1IH1p 
4O afdwis ‘azeusazze Apypensn saaeay ‘A, {Sow sqnuys uo saad] 


"aqnutw ‘Auew spaas 
sarnsded yinuy tsayxtds [eutwyay asuap ut ‘Tyews ‘ad Tpouydewusy 
‘4ernBau suaMOTs fSa[Ndiys ynouyImM ‘autqua ‘artdwis ‘aqzeusazye 
SOAPBT £SJOOU AyXI[-PUOD YIM ‘MOT[OY ‘payoUeuq ‘4UAayNIONS 
A{ysow ‘qooua ATTensn sways ‘saoetd 19M JO Squay [enuuy 


*Kusag Jo apnsded yinujy ssquiduood so 
Sawkd ul ‘[eNxXasTUN yO aytpouydewsay ‘snondtdsuod uernbau suamMoy4 
S9[Ndizs ynoyyIM ‘aztsoddo aulqjua ‘ardwits saaeay {sqnuys uO Saad 


*Autaq UO arnsded e YINuy fdtyduowout Ie AT SOW SUaMOT4 
ssarndiqs Buryse, ‘ardwis ‘azeuuaqpe saaeay {sqnuys uo SquaH 


*jusdstyaput ATTeNsN Yinuy fOtyduowourzoe ‘{ [ews SUaMOT4 
‘Su[ndiqs Buryose, ‘aqyeuutd ‘azeuuaj[e saaeat ‘ssqnuys yuo saad] 


*ATIWV4 40 NOILd1Y¥ISIG 


sap eoeuAys 


sa] euaqy 


sat eruebo7 


SoTerTtL 


So Teuedwey) 


SapeuyyAq 


SAT PUPTOS 


sayeiny 


-Y¥3gy0 


TdWAS 


VYALS 


JAULS 


duals 


N3HdS 


-3d09 
ATIWV4 


aeadeI0] dwAS 


aeadedeUAIS 


aeadeydAus 


9eVdeT[NIU9IS 


aeadPaT2oueyds 


3P9IP 1] PUdUUOS 


aPadPuPTOS 


aegoegnouewts 


-ATIWV4 


*PENUTJUOD SONWVIST NOWO10S NI SNOGSTALOIIO-SWY3dSOIONY 40 S3ITIWV4 LP 


352 


*KAsag &@ YINUy fSaara] 
dYyi ayisoddo saytds ut auuoq ‘dtydsowouT}Ie SuaMO[y {a}eUUaTe 
Ajyensn  saaeay :Sepou paysew YIM ATYSOW sSqnuys Burquwiyt) 


*Ausaqg JO apnsded e yInuy ‘faz tpouydewuay 
Ayysow ‘ItyduowobAZ 0} Ityduowourze suaMoTs fayxI][-Jea] Sandys 
‘azeusazte AyTpensn saaeat ‘{spTetuuauad snoadequeay uo sqnuyus 


*Kudaq 
Jo adnup eB yINuy ‘a yIpouydewuay ‘dtyduowoBAzZ ssayq wo suow SuaMOT 4s 
ssarndiyzs Buryde, ‘punodwod uo aydwis ‘paruoym uo aytsoddo 
SOACIT ‘patbue-unoy uaqyjo sqatyoueuq ‘Apoom uo snoadequay 


*adnup Aysats wo auayoe Aup 
PB yInsy Sp Tews Aaa ‘asowkd ATT eNsN ‘Tenxastun suaMoTJ { Uasaud 
Ajysow sarndiqys ‘surey BurBurzs yyIM uaqyo ‘atdwis ‘aqrsoddo uo 
SDJEUMIZL[E SBAPBT SSuaquI[D uO Saauz ATsueu ‘Sqnuys [[ewS ‘SquaH 


“Aysaty 
Ajutyy so Aup ‘snoueuquaw ‘passasdwod yinuy faye,notoses Suamor4s 
spouted sarndiys ‘ardwis ‘azeusaqye saaeay ssqnuys uo saaul 


*adnup 
Jo Ausag e@ YIMUy faytpouydewsay ATYsow ‘asowkd ‘dtyduowour.e 
SUBMOTJ SAaTdwIs ‘ayeusezT[e ATT eNnsn saaeay fA, {Sow Sqnuys uo saaul 


*JUSISTYSPUT ZINUJZ SSNOTDBOIP wo ayIpouydewuay 
‘“Styduowoutzoe SuaMoTs¥ fsatndiys Buryoey ‘Tpews AT Sow 
‘atdwis ‘aqzeuuaz[e suo aytsoddo saaeay ‘A[]ensn sqnuys uo saa 


*quadstyaput 
JO JUadSTYyaP YINUyY ‘Sa LIpouydewssy A[Ysow ‘ItyduowourzIe SuamoTy 
ssapndiqzs Buryoey, ‘ardwis ‘ajeuuazye saneay fsqnuys uo saauy 


‘aqjnulw spaes farnsded yuaostyap yInuy 
:SNOTIBOTp*Tenxastun ‘saytds AueT{Ixe ‘AuezLyos ‘Huo, uo sayotued 
[eUTWI9} SUBMOTJ SAaTNdI}S JNOoYJIM ‘parTorjzed Buo, ‘autqua ‘aydwis 
“ayPuuayTe Sareal ‘passauqzyng uaqyjo ‘Saauq abuey Auaa uo abuey 


SaTeuweyYy 


SOTPTOIA 


Sa] PUaquaA 


saTeotqun 


saTeorqn 


SopTerttl) 


sal eae [owAylL 


saT Paul 


Sa] e1Ueuag 


JVLIA 


VIOIA 


A8ysA 


JILUN 


JYW1N 


VITIL 


JWAHL 


JVSHL 


Vala 


aPadPLIA 


OPOIPTOIA 


BRPBDPUIqGUIA 


aeaoedtqun 


aeaoewtn 


aPaoPI[ I] 


aeadear [auAul 


deo POY] 


“BRVIP[OWPUS] 


353 


*papees-auo ‘yuadstyapul ‘Aup uo Aysats-snouqty 
‘asoqo[h yInuy ‘SotyduowobAz ‘aytpouydewusy ‘arydItued uO awadeu 
Teutwsa} UO AUeT[IXe SUBsMOTY faTdwis ‘ayeuuazTe SeAPaT ‘{Saeuy - Sate, eBA[ Og HINVX apace] [Aydoyquex 


*wiadsopua snotdod yIM Spaas $a}zeD9eq uO 
SOTITT [OJ JU@ISTYaP YINuy fasowAD ‘aiIpouydewsay ‘uernbau suamoyy 


‘paqiop-pue[h ‘autqua ‘aydwis ‘ajeuuaqyye SaaPeay ‘{sqnuys yuo Saeauy - sat erpoubew JINIM BPIDPUDIUIM 
*3009 
*ATINVS JO NOI LdIYIS3G -Ydqddo ATIWVS >MUIWVG 


*PONUTJUOD SONVIST NOWOTOS NI SNOGITALOIIG-SWYIdSOTONV 40 SSTTIWVS |v 


354 


*yuaoSTyapul pue AysaTs yInujy ‘peay 
[eulmua} e ul ‘Tenxastq ‘ItYyduowouTzOe SUsMOT} fuUPBUT,T ‘4azSNTD 
asuap e ul AT[ensn sadeay ‘fdtyAydida uajyjo ‘quay pewweys JOYS 


*(aewTeg :uAS) *dueosopua ay} 0} Buluaype uo 
aduy Spaas fadnup uo Auuaq e yINuy fsaaeat ayy MOTEq uO ySbuoWe 
Jauzta xtpeds e ul pabueuue uaqyo ‘OtyduowoutzoIe ‘ {[eWS SUueMOT 4 
‘Aya yeqIBiIp uo Ayayeuutd papraAtp ‘abue,t Auaa uaqjo ‘ATTeNsn 
J9TSN[D TPUTWUAL BP UL SaARaT fwWaYS ay} JO aSeq ay} wou 4yo UdATB 
sy001 Aq padetdau uoos yoou Auewtud fsaseq jeaT juaqstsuad ayy Aq 
PauaA0D uso ‘Hurquryo Sawryewos *4nN04S 0} uapusT[S sways ‘Swed 


*Aasag &@ YINUJ SMOTEQ SUaMOTY BT PWAY 
‘xtpeds yo yued uaddn uo SuaMoTy aTPW ‘SNOoTI90UDW UO [eNxasIGq 
‘auyeds e Aq pasoroua xtpeds e uo pabueuue ‘[ [ews SuaMO[} ‘abuey| 
Aypensn ‘Maj, JO AUePT[OS SaARBT SawOZTYUY SNOuaqny e YIM SqudH 


*Snouawnu AT [euaueb spaas fyusostyepul pue AyseTy uo arnsdeo 
2 yIMmuy fAMoys ‘TeNxastq ‘OTYyYduOWOUTZIe SUsMOTY ‘we Ys JO aseg 
WOus JJO UBATBH ‘Maj, SAARBT £¥90}S}OOU SNOq{ng e YyzIM AT YSOW SqudH 


. *4aq7eT JO sjpoeug 
Snouebuquew snoadseyzeds Aq papusezqns ‘aduadseuo[yul a 7eTTEaqun 
asodeos pue ‘uawuoy yo AueAO wOTuadns YyIM ‘aeaoepI[[Auewy 
pue aPadeT[I] usaaIM}aq aYeTPowusqUL ‘Ssquay SnOJeWwOZIYY uo Snoq{ng 


*kauaq uO arnsded e yInuy fotyduowobAz AT ySow ‘azernotued 
JO asowadbu SuamMOTy ‘fazeBuoTa ‘Aysaty uaqzyo ‘MOUueU ‘Ways JO 
aseq 4 papmMOud ATTeNSN SaAeaT fawoZTYs wOuy Sawod ATTeNSN ways 


quoys ‘yue,d Burquiy,d sewtyewos ‘Apoom uaqjo ‘Snozewoztyu ‘ysnqoy - 


Sa [PT [awoug 


SOT PWT ed 


saTeuy 


SaTept{ [Auewy 


SaTeqt IT 


say eaeby 


JWOYd 


yosuv 


JIVaV 


AYVWY 


VITIV 


VAVOV 


aPadeT [awoug 


araoedouy 


araoeuy 


aeacept | [Auewy 


aeaoell ly 


aeaoeAeby 


*ATIWVI 40 NOTLdIY9SIG 


>y¥5qd0 


-3009 
ATIWV4 


*ATIWVS 


>SQNV1SI NOWO10S NI SNOG3TALODIONOW-SWYSdSOIONY 40 SSITIWVS 2th 


355 


*3009 BAT}IA}OUd UI Ppaso[oUAa 
Ajayatdwod ‘ayt{- nu yInuy SSuaysn[o ul pabuewse yuo ‘saytds [pews 
ul pabuewe ‘TeNxastuN yO azIpoOuydewsay ‘Snonotdsuoout ‘| [ews 
‘KJ9A SUOMOTZ fa }PUUaS Ajaynutw ‘axT[-peauyy ‘paT[ou 
Sawtqzewos  4Nq ayt[-sseub AT[Tensn Buoy, ‘Mouueu = ‘payUeu-aauyy 
‘ways 40 aseq yeay Aq pazoajoud you ‘AuqyId uo ptjfos ‘uotqoas 
-ssOud ul uernbuetuy ‘uaaub ways ‘safpas uo squay [eruuauag 


*(apadeT[[ayotuuez :uAS) *jUuadsStyapul 
yImuy ‘aynutw suaMOTZ fSapou ay. 34e papmoud  ‘aqztsoddo uo 
ayeuuaz[e sadeayT fawoztys Butdasud e u.IM Squay II7eNbe pabuawaqns 


“PSATRA-1uq Sa[Nsded JuadsStyap YInuy fapewas/atTew uo 
aytpouydewuay ‘OtYyduowoBAZ ‘[eurlw4ay ‘AUeITOS “aMOTJ fSaTeIS 0} 
paodnpau sadeay, faqyAydoudes snoueqn} wo awoztys yoaua [Tews ‘quay 


*snouawnu 

Spees ‘farnsded e yInuy ‘f[enxasIq pue Ityduowourqe ATyensn 
SUBMOTS SYPeBYS Paso[d ‘yTeseq YIM SaAPaT fSsquay [eT TUUatag 
*punou ‘snouawnu spaas 

farnsded e 4yIMuj ‘paunorood Ajiybtuq pue abue, uaqyo ‘{enxasig 
‘otyduowoBAz ‘ayernotued uO asowadeu SUsMOTZ fqIluplw 4917SIp 
® Y.IM pue peoug ‘abuel sareay ‘Ayeay pue [ [ey ‘Squay [etuuadad 


“SOATRA YIM ATaueu SasuaAueuy Yo ApTUue[Nbauut Burosstyap 
‘Aysats Sowtqowos ‘aynsded AyTjensn yInuy fseyoouow uo ‘seydtp 
ul uO ‘yTeUTWUs}y pue AuePITOS uau.Ia ‘dtyduowobAZ sawtyswos 
‘uetnBau Appensn ‘aytpouydewssy SuaMOTs {SaTedS 02 paonpau 
UdqJO BuOW ‘URBUTT ‘auTqUa ‘aTdwis ‘[edIpeu uo ayeusazle (JUasaud 
uayM) SaAeaT fquay ItyAydoudes uaqjo ‘[etuuasad uo | PenuUY 


*ATINWS 40 NOTLd149S5G 


-PenutzUuod SONVISI NOWO10S 


Sat euadAy 


saypepelen 


Sap eTuuemUuNg 


Sa PUT [auMO) 


Sa[ euaeqt Butz 


Say] PTuUueWUNg 


-43gyo 


Y3adAd 


GOWAD 


ISY09 


IWWO) 


YNNWO 


+3009 
ATIWV4 


aeadeuadsy 


aeadea00powAy) 


apaoersuo) 


aeaoeul [aWWO) 


aeaoeuue) 


aPadPTUuUewUNg 


>A TIWV4 


NI SNOGITALOIONOW-SWYIdSOTONY 40 SAITIWW4 2° rt 


356 


*Ausaq Aysaty uo ainsded e 
pIMas FOtyduowourqzoe *pTenxasiq AT[TeNsn Suamo[y ‘Hulquiy> uo 4deua 
Swo}S *Q[Ng uO wuod ‘auOZTYys e YYIM ‘[eluuaued A[JSOW ‘SquaH 


*aaduyy 
0} 9UO SpaesS ‘fayI][-adnup JiInus ‘fSazTpouydewusy Suamory ‘uado 
yyeoys-jeay, *S[Tupuaz Bulyde, ‘png ul azedT[d saaeayl fsquay 4deuq 


“ *y287q uazyO ‘[ [ews spaas 
‘yuadstyeapulr pue 9a}e99eq sO JUadSTYyap A[SMOtueA pue uPynsded 
Jayyle yinuy ‘tuepnbau ‘aztpouydewsay ‘asowadeu Suamo[y fsurey 
4SI}fym Buoy, YIM Pauad0d uazjyO ‘a7edT[d uo paduau ‘snondtdsuod 
“uepnotpeu Aysow sadeayT fwuos 4wO awOZTyu SsNOwaqn}d YIM SquaH 


“snOuounu spaas fueaut] 0} asoqo]b 
}IN4J 8SNOTIBOIP pue [enxastun AT[eNsn ‘dtyduowourjoe SuaMOTy 
‘PaT4oym 4O a}Isoddo ‘ajzeuuaz[e Saved, ‘{Hulzeol[s uo [etuySauuaz 
$}004 ‘pabuawqns Ajazatdwod uo A[Jued ‘squay uazem [eS UO ysau4 


*JUsISTYaPUT UO PaATeA-1u} 
‘uepnsded yInuy fayzeds yo [Ixe UT auuog ‘[enxasiq SuamO[y {azIs 
ul abel 02 wntpew ‘pabuewse A[SnoYydI}SIp Saaea, ‘Saeuq “Oo SquaH 


"e4S9} YDTYZ Pue wWuadsopuse yYIM Spaeas fadnup papsas aauyy 
0} BUG Pat] eM-yXITYR AYSaTy FIN4y SsNOld80Tp ‘]enxastun ‘uefnbau 
T]ews ‘*szdeuq Buo, YyyImM aye[ndtued Suamo[}  {Sa[Nauau-ssourd 
Auew Yy}IM SAdou [eUIPNzyIBuo] ‘palorqed Huo, ‘uelndipeu saaea] 
‘SuO[OYS Burzeo,s uo Buldaaud yyIM UaqjO ‘Squay yaa ysSNqQoy 


*yuadsSTYyapul 
‘AySety 4iMuf S[eulwua} SuaMOTJ {wa}s ay} BHulsoj;oua yeays 
‘[Tupusy e ul Bulpua uazjo ‘Bbuo, saaeayt ‘Hbulquiy2 wo 4deua sways 


*pabulm uaqjyo spaes 
S9[NSded PaaTeA-14} UO *Auuaq e YINuy ST enxastun ‘dTYydsowourzoe 
‘ayeynotued uO asowadeu, ‘azedIdS ‘{[ewS SuaMO[y ‘fa zeUuuaqle 
A[}SOW ‘azepuod Saaea, fSawOZIyu snouaqnz yzIM AT [ensn suaqui[) 


saperity 


Sa] eur [auwo) 


Sal epry] [Auewy 


So [ewo png 


Sa] euaqtbulz 


Sa] PUT [auwo) 


Sa[eul [auwo) 


Sa] eau0dSoig 


vl 


ANIOC 


XOdAH 


OYGAH 


J173H 


NONVH 


q9V14 


dSOId 


aeaoet{ ty 


aeadea[ [IAUlor 


aeadeptxodAH 


9299P} LUBYDOUPAH 


aeadeTUOI TAH 


aeadeuenbuey 


apace uel labey4 


aed> PaLOISOIQ 


357 


*(aeautweug :uAS) “paas 0} 
pasny duedtued uly, yyIm stsdofued e 4Inuy SSazipoydewuay AT] ensn 
“SUOMO[$ [[eWS JO SzJaTaxIds jo Burystsuod ‘yd.edwod uo Bulpesuds 
SUBMOTJ S9SPG JL PSPMOUD UO Sapou je AuePIT[OS ‘a}zeuuaz[e ‘paulaa 
[aTpeued ‘ueauly AT[eNsN saaea, fsapou PI[OS YyyImM MOT[OY UAayO 
‘pequtofl *Tedtuput[Ad ‘Butdaeaud uo aqeuqsoud ‘Bulpuaose ‘ydaUua 
swa}s ‘sesseub aue Auew ‘snoadequay A[}sow ‘s[etuuauad uo [enuuy 


*kusaqg e@ YINuy $sno[npued 
‘Aue [Xe UO [eulw4a} SUaMOT¥ {SUIBA ASUaASUeA. puke SaAdaU 
JaT[Teued JUsutTwoOud YyJIM a}eUUa}L[e SaAea, {Suaqury2 yHIu uo sqnuys 


“aqnutw spaes fazebaubbe ‘aze9eq uo adnup e yInuy {][eUTWuAaz 
4o Ade [Ixe sayjta ‘sadipeds ul pauaysn[~a Alasuap suamoyy 
sumO4d @ Butwuoy pabuewue A[[eulds A[[ensn ‘ueaul] SaaeayT {$5 400u 
[eluse Bulueaqg uazjO SyuNuy ‘SuaquT[d Sawiqeawos ‘Ssqnuys uo sadul 


“aynulw ‘snouswnu spaas {(AuezLI[OS Sawlpowos ) 
SaduaISaUO[ JUL azer_NdTued uo sasowadeu ‘azedIds uo auuog 
“Tenxasitq A[ySow *ItyduowobAZ ‘ssatunoy,od pue [ [ews Sawizawos nq 
AmOYS Ud}JO SUaMOTZ Saseq ay} 7e yyYeays e Bulwuoy ‘AysaTs uaqo 
‘ayeuuayye Al[ysow seaeayT 'S}00u [eluae Bulueaq pue sqjnqgopnasd 
w40} OF PauUayxITYy} UdzZJO aseq ‘SsartyeayT uo Ajeat {£S}00u Snouaqny 
4O Sawoztys ‘Apfensn dItyAydida uwo [elujysSeusaz ‘*SspTetuuduag 


“quadstpaput AysaTy Pinay £S9Deuq ayT][-ayzeds abuey, Aq papuayqns 
“Tenxastun AyjSow Suamo Ty fyDTYX Gluptw ‘abuel saaeayt {sarorzed 
a4} $0 Butddez,uaao ayy Aq powuoy sways ‘[Jey A[pensn *4dauq 


"atnsdeo uo Aysayy Imag ST enxastq ‘awoztys 


Sy} wOus sO AT [PUTWUS} BUUOg SUBsMOT} fape;q puke y[eIS ‘yZeaYsS 
uadO OJUL PaplAIP ‘SMOU OM} UT BUUOg SaAeaT ‘{Squay [efuUUadag 


*ATIWW4 40 NOILad1YdS3G 


soTPurTweug JIVOd 


~ So[eliouedu4s[y J1IHd 


Sa[euepueg NGNWd 


SOT Ppt Yydu0 IHI40 


Say eueqtbulz OWSNW 


Sa evagibulz NVUVW 


-3d09 
-4ddud AIIWV4 


aeaaedd 


aeadelsaltud 


aeadeuepueg 


aeadeptyou0 
apaoesnw 


aeedejUeUeW 


-ATIWV4 


>PENUTJUOD SONVIST NOWO10S NI SNOGJFTALOIONOW-SWYAdSOTONY 40 S3ITIWV4 2’ th 


358 


“quadstyapur pue Aysaly YiInuy SpTenxasigq 
Ajysow ‘aduadsauvoTjut ayzeuedas e ul “oO AueVI[OS SuaMOTy ‘$yuUeTd 
$O AZIS sO} |Bueyt ATTENSN *SmMOU OMY UT SaAPaT {AJRaT ‘YUOYS UAaqJO 
SW3YS SSaWwOZTYY SNO“aGny YIM SIIPewOue ATTeNSN ‘squay [etuUudadagd 


“ZITS Teutrpnybuo] 
e Aq Buruado ‘papmoud sjadued Burqinusy {[[ ews, Auar SuamMOoTy fuaaub 
yOu ‘sayteosS may e Bulueaq sways ‘tsquay dIIyAUudoudes ssayjeay 


“SnouawNU Spaas SPaATPA-Tu} Sawtyawos 
‘Ais9q &@ YINus {STaqun ut auuog suamoTy {!paqoy, A[deap uo autyua 
SaaeayT fawoztyy Butdaasd uo snouaqny e& YIM Squay [etuuadag 


“aauyy 
0} aUuO spaas fAuuaq e& YINuy SAueTTIKe ‘T[eWS *SNOTIAOIP SuamoTy 
‘8ztsoddo yO ayeuuazyTe sareayt ‘tAkseayt ‘ATXYDIud Saydueuqg  pue 
Swa}zsS SsaTOrtzad ayI[-[fupuay yo Sueaw Aq uazyo ‘Hutquiy>s ‘sqnuys 


“papseas-auo ‘yuadstyapul ‘aypiIssas yinug 
:Sayxtds AueT{TIxe ‘azeynounpad ul pabueuwse [Tews ‘,;enxastq SuamMo]y 
‘8ztsoddo sO azeuuazyTe SaAePaT f4aeM YSauy JO Squay II .eNby 


— *atnsdeds e yInuy Syzyeays ayxtT-ayyeds e Aq papuayqns 
‘sapyoatued wo sawadeu UI auuog ‘,eNxastq SuamMOTy {aseq 3e pauzeays 
‘pasuommt wo Burzyeoty sadeat ‘fburyeoyy uo 4ydaua ‘Ssquay dII.zeNby 


SoTeuaqtbulz 


SaTeptuntul 


SaTeuopowaey 


SOTertiy 


SazTeuoz,abowe 0g 


SaTert@ 


IONIZ 


yNTYL 


VIIVI 


VIIWS 


WVLOd 


JLNOd 


aeadeuaqtbul7 


aeadepruntuy 


9eP9DeDIPL 


aePadIPIeT IWS 


aeadeud yabowe.0gd 


aeadePluapayuod 


359 


"ayxT[-Auuaq 1INus {SNOTIBOIP 4O.SNOT290UOW SUaMO[y !a}1SOddo 
SOUT}JIWOS ‘a}PUJaITe SeAPaT {Sqnuys UO Saau} SNoUTSeu ‘UaaubuaAg 


*saTeos 
pessaudde ATaso[. UTYyyIM Budd e UO aUs0g spaesS ‘snotds0U0W 
SUBMOTS  {SBARAT-a[Peau YO-aTeIs yYyIM SeAeat Buoy, ‘szooys 
qWoys 4c Huo], uayzta uo padoyasap ‘pabuewse A[][eulds sadeel 
Ssqnuys Butdaeud uo azeuysoud ATaueu ‘Ssaau} snoutsau ‘useubuanz 


*au02 UO S[JOYM 
UT paBbueuue spaas {!(snolde0Ip) saauz ayeuedas uO SauOd UT auUs0g 
SUIMOTJ BTPWAy Pue aTeW fazISOddo saAPa, ‘uaquty{>2 YO saeuz [ews 


*PTOAO 
}yimuy fsaaray Auepjadued pastyersads yo aipa uo ausoq aleway 
‘abuey Ssauod afew ‘snolsa0tp ‘fayeuuld saaPay ‘!Ssavuy ayI]-wW]ed 


"sapyeos pabuewse AT [eurds uyzIM 


Sdu0d ‘Sl.JToB@OIp ATTeNsn SuaMOTs {12]4 PUR Peoug UO dy] -aTPaau 
‘pabueuse AT TeuIdS saaeay fsayduPuq paTsOYUM YIM Saauz UaeUbuaAg 


-ATIWV4 40 NOTLdIYdS3G 


= “ 9000d 


7 . JVNId 


4 Se eyoug VLIN9 


“ say eperky aVIAD 


- = onvav 


-3009 
-Ysddo MIIWVS 


apadedued0pog 


aeaoeutd 


98992 }90U9 


aeaaepeady 


aeadeTueoneuy 


>A TIWV4 


>SONVISI NOWO10S NI SWYAdSONWAD 40 SSITIWVS E'bt 


360 


"AT [eu TWAa} 
QU40g SaxIds ayxI[-aU0d ‘altquas ‘arnBry snoueuquaw e Burssassod 
yoes ‘azeOT[ap ‘[TewS SaAPay~ ‘fsquetd BHuraoy dwep pue speys 
‘Buldaeus ‘azeuqsoud [[ews ‘[etuuasad A[}Sow ‘sassow qn{> [ [ews 


“sayoueug snowobIA auow ayy yo doy 
dy} eau auuog ‘SnondIdsuod pue abuey (etbueuods) satpoq Burqinus 
Saynulw SaAPaT SpauazzeTJ “oO pabptu sways ‘payoueuq yonw ‘yUapuad 
JO yaua9 ‘fybry wooo! 0202 squetd Aqqnays Aayzeu = ‘Suapuals 


“9xTT BUOD 4O padeys qn{d sways Burying 
$O SI} fayxT[-Ssow pue sulqua ‘ardwis ‘,[ [ews sareat {4daua 
sowtjyowos ‘Burpreuz uo Burdooup ‘spetuuasead ‘sassow qn[> aul 


“sau0d [eUTWa} ‘JUsUTWOUd UT auuog eTBueYOds ‘saAeal, passaudde 
‘TT ews JO STUOYM Bulueaq swazs paqurof A[snondtdsuod pue awoztyu 


payoueuq yonw e YIM S[TelUuUaJad Ssnoadequay ‘Ss[te} asuoy aul - 


*ATIWV4 40 NOILdIY9S3I0 


sale, [aurbejas 9v13S aeaoe,[aurbepas 

SaTeOTISd O1ISd 992 OT ISd 

SaTe1podoshq dOJA1 aeadetpodosAq 

saTeqasinb3 SINdI aeae yas tnb9 
-3009 

-Ydgdo AIIWV4 *ATIWWS 


*SONVISI NOWOTOS NI (S3IT1V NY34) VLAHdOGIYILd 40 SJITIWVS vl 


361 


*erBueuds ue[ndutd wuoy 02 
Ppautquod erBueuods ‘fuepndurd uo pazeBuola st snuos se ayty-qurod 
Jo seaUT, ‘a[9e}da2eu [euqUad puNou pasodstp Aya erpeu erbueuods 
JO SaTuas aAeY [[e ‘4edT SBPIS uamMo, uO JeUuIbueweuqUT Tu0S 
sSquqwabueTus “e[NdIysS YIM aseq-jea, ‘asowoyseue suTaA ‘azewyed 
‘abuey AU@A UdIZO SaAPaT S[euqUaATSUOp A[HuOUWS {payoUeug wopTas 
pue Buoy, wo gg A[aueu ‘4daua ATTensn ‘4no Ss ways ‘{Suuaj abueq 


“SUIOA 
Auepuodas uo ausog 140s tasueod pue abuey Atysow ‘ardwis A[aueu 
‘ayzeuutd wo prytqzeuutd spuouy fyunu. e Burwuoy sawiqawos ‘4deua 
Butwodeq AT[eNSN swoZtyA ‘fSsuuas [eTuzZSau4az AT}SOW sue asauL 


*sutaA Buoyte azyebuoja 
Jo/pue ItujzawwAse ATTensn uos fpueuzs padeys-n 0} puemdn Buryrun 
‘atorqzed aseq ye spueuzs UeTNOSeA OM] SPY f][eIujSauua} ‘UUaY 


“S}JaTUTAaA ayy Buoye ayebuola uos ‘!azIs 
UI aTgetueaA AUaA ‘punodwodap 07 aydwis spuous ‘burdaaud awoztuu 
sd1qAydida AT [euotseds0 4nq J[eruysausay ATT euauab aue YOTYM Suuay 


*Teutbuew ATaueu ‘aoeyuns samo] uO AT TeNsSN 
1uOS ‘tpunodwodep 0} atdwis ‘ayeuutd spuouy !49aua uo Bulpuaose 
‘Burdaeaud swoZtys f[etuySausay AT TedtdAY aue YOTYM Suda annul 


*xa,dwod sntnuue 
spayztun you etbuesods ‘Apoom tou ‘aAtssew ways fSuuaj o6ueq 


*jeat a6pa jo squawBbas 


paxaytyeu ppTews uo suTaa Buoje erbueuods ‘fsulaA snowojOYdIp 
YIM SLOT TAGe[ 4 uajJO sSzyaTyeay, ‘payoueuq ApSnotuear spuous ‘uuay4 


‘ATIWV4 40 NOTLd1Y9SI0 


Sater. eueyW 


say euysatg 


sayetpidsy 


say etpidsy 


saTeipidsy 


Sate I TeUeW 


SOT ep tuadd 


-Y¥dgu0 


SIYHO 


H9318 


YAHLV 


I1dSV 


dIdSV 


OIONV 


-3009 
ATIWV4 


PIUaSUaTS$ ly) 


aeaoeuyrag 


aeaoe 1uAuqy 


aeaoetuatdsy 


aeadeIptdsy 


aeaoep tuaydorbuy 


aeadP UP Ipy 


-ATIWVS 


“SONWISI NOWO10S NI (SNY34 3NYL) VLAHdOGIYIId 40 SIITIWY4 S*Pl 


362 


*saotde uo utbuew 
wouj Burqzoafoud uo yeutBuew tuos ‘sayeuutd uo aynutw = *(yTY 
T1199 9euc) utyy AuaA spuouy fsusay IIAydida pue Jermysauua 


“RISNPUI YNoYyYIM ‘SsuTaA BuoTe Burpeauds erbueuods 
S9DPJUNS JIMOT UO JapMOd AxeM YIM aWOS ‘SUuay IT4AYdouax A[urew 


“STEISNPUIXa TUOS fadujy SUTAA ‘aTduwts 
SOAPBT SSUTRPY YNOYYIM UO YYIM Spucus ‘fSuTeqUNGW [edtdou, UO 
S}S840J PNOTDI YSTow UT punoy ATTeldadsa ‘suuas ‘dTyAYdIda [Tews 


*puouy JO adejuns 
4aMOT UO auuog 14uOS UT ‘May eTSueyods ‘payouesq ATSNowoOYIIP 
A[pazeadas spuouy ‘sawoztys Burdaeud ‘Buoy yyIM SUday [eTU Sada] 


*sutaa Buoyte 
‘ayebuola Sawijyewos uo punou A[[eNsn 40S fsaaTey aqeT]aqeTys 
OM} OUI POPTAIP SaAePayT tTelu{Sauuaz ATaueu ‘aqkydida yeordAsy 


“wnt Ssnput 
Jauut Aq pue utbuew paxarjau Aq payoaqyoud ‘sutaA spua je 
T4os tAyeos you ‘Aurey saaeay Bunok ‘yuadsauoque Ayutew ‘sua 


*utBbuew-yeal JO aqo] UzIM 
wntsnpul jo uotun Aq pawios dnd e Aq pazdajoud st snuos paxatsau 
By} (el ypeajsuueg) suayzO ul pue (STuazdOI}SIH) YUasaud tuos 
UOTSN} Sased awos UT ‘;euTBuewqns wo yeuTBuew T4OS SawoZTYyU Aurey 
punoubuapun [euqUaATsuop Buldaaud YIM SU4aJ PAaPIAIP yOnw aber 


*puous 9y} JO adeyuNs 
4JaMO[ BY} UO 4O [eUTBueWqns 140S ‘puNodwodap uo atdwis ‘azeuUtd 
spuouy Burdaasd Appensn swoztys ‘ssuuay I13Aydida AT[edIdh] 


“SUIBA BY. JO SazTbu2 ay UT 4O ‘apIsuapuN ayy UO sUUOg 
T4Os Spunodwod AjTayeuutd ‘abuey spuouy Ssaleods peoug YIM Pauaaod 
saseq adijs ‘!39eua pue jNOYS syUNUy ‘SUuaJy Bau2 [PIUSaua! 


Saye] |Aydouswky 


saTepluadd 


Sa TeIpodk [Od 


Sa] PTUaYITII9 


Sa][erpodd [og 


SaTPTUOSYIIG 


SaTeTUOSyIIG 


SaT PTT eAeg 


Sat eay zed) 


N3WAH 


OIW3H 


WNVY9 


91319 


I1LdId 


SAIIG 


SNNIG 


TWAVG 


HLVAD 


aeade] [AydouawA} 


aPadepT} UO TWaH 


9Padep tz twweug 


aeadPIUaYdTa[9 


aeacepluaqdig 


aeadPTUOSYIIG 


aeade 1 1paeysuuag 


PIII TT CALG 


aeadeayyeA) 


363 


*SUIBA ayy Buoje ‘azebuo[a sawtjawos 
‘punou Azpensn twos ‘fayeuutd 03 ardwis A,ysow spuouj ‘Hurdaaus 
QWOZTYUA STeTuySauuay ATaueu SoryAydida AT pTeotdA} aue YyOTYUM SuUua4 


*proydtysouse ‘MOuUueU SaPUUTd aT Iquay 
SabeTronw yyIM PauaaAod ‘ayzeuutd ‘ardwis Bunok ‘saaray ‘suuay 


“papratp ATauty suow ‘uabuel, spuous aptjuajs Spunodwodap Aj;ayzeuutd 
spuouj fJuoys swoZtys ‘fsuueay penuue Itzenbe-qns uo dItzenby 


"may ‘abuelt erbueuods {saaray yo SadeJuns UamMOT UO auUOg 
T4OS !Spuou} aPeUUTdIG ‘snoadueuquew YIM SUUaj-aed} [PlUpSeuua] 


*apotued [eutwus} e wo ayIds e 
UO PpapmMOud ‘aTISsas ‘asoqo[h erBbueuods spaptatpun ‘ardwis spuouy 
:squay I1yAydida pue [elujsausay [ews aue (anuz) Sua, asayL 


*ayerysnpulr jysow 
‘quan,yuod ATaueu ‘SUIaA UO [RSUOP YO TRUTWUa} TUOS fSTYydeU 0} 
paqurof seuutd ‘faqzeuutd-tun uo afdwis saaeay {Suuaj [Pe lu}Seua] 


*aoueupadde ul awes ayy AT[eNsnN spuous a[tquajy pue afiuays 
‘SOARO[ 9Yy} 4O BpPISuapuN ayy UO TyOS UT auuog abue, erbueuods 
:saseq jeatT pue sarndizs yO yYy.eays yuaystsuad uzIM ‘AysaTy 
yous uO (SwuO, [[PWS UT) SawoZIys uaujTa sadiys ‘fpunodwod 
Ajayeuutd ,estdAy ‘abueyl AuaA uszyO spuouy {susay anuy [eTUUadag 


“OT TJaJ PLOYDT}SOUde SaARa]T SawOZTYU [eUJUSATSUOP YYIM 
‘saydydida uo Suaquiy~d2 uo ‘sweauys Aq sydou uo Burdaaud suua4 


*paxaljau 


you eutwe, jo abpa ‘Ay[euazey, Bursny uaijo yeurbuewqns tuos 
S[TTews AT SOW SaAPaT {MOUURU SaTeIS ‘fuuajy Burdaaud sno yewoZIYY 


*ATINVI JO NOILd14¥9S3IG 


SaTeIpodA od 


saptetuABborBbe[d 


sa eptuard 


sa, epunwso 


satessorborydg 


SaTeTT [eae 


saTerqqeueyW 


saTerprdsy 


Sa] TUOSYDIG 


-¥3gd0 


dA10d 


I9V1d 


IAN 


NNWSO 


OIHd0 


NV310 


LVUVW 


YVWOT 


SONI1 


>3009 
ATIWV4 


aeaderpodA [og 


apace ruABorbeyg 


aPIdPTUayUe 


apaoepunwso 


aeadesso,botydg 


aeadeupueao 


aeaoe1371eueW 


aeaoepisdotuewoy 


aeadPaPSPUIT 


-ATIWVS 


*PaNuIJUOD SONVISI NOWOTOS NI (SNY34 3NYL) VLAHdOGIYALd 40 SSITIWVS S*Hh 


364 


SUI9A 34} BuolTe auuog ‘azebuo[a [uos ‘faulqua pue a[dwis 
AjjsOw spuOujy £}9aua-qns 0} Buldaaud awoztyu ‘fsuuay I14yAYydIdy 


“AT Jwes patwea Aaa {Suuay [PlupSeuuaL 


*sutbuew paxatjau Aq 
paz2e}Oud ‘Yuan, yuod uO albus ‘SuIaA yO Spua ye 14OS YIM SUuday 


*wntpobs7 ul satnuutd yo 
sutBuew pue eaeZ1YydS UT puouy yO xade yo squawies uo ausog ‘abue] 
erHueuods ‘spuouy Bulquiyd uo 4daua YYIM Su4ay [e1UZSa44aq [ [EWS 


*TeurBuew ApTensn 
14OS ‘fautqUua pue a[dwis uO ‘paplAIp ‘wuody uO plOY[ep ‘ued ul 
ayeuutd spuouy SBHutpuadse uo Buldaeud awoZtyu ‘fsuuajy [elu}Sausay 


So] ep l4aid 


sareipidsy 


Se eptdedd 


Sa[PaeZTYIS 


salepliayd 


VILIA 
AT3HL 


dONIS 


ZIHOS 


l¥dld 


SeIDETULYLIA 


aeadep 1uaqdA [ayL 


aeadep luaqdoUulsS 


aeareaeZtyos 


aeadep [U9 dg 


365 


15. SPECIES CHECKLIST OF THE SOLOMON ISLANDS 


367 


Ad 


W/$1L/49/1V/MY 


WI/TL/$1/uy 


W/L 
W/L 
31/WW 

0 
81/4 


49/49 


-AdAL 
INV1d 


nemBn ,nq 


,Usa4 [e3SeO), 


eTauly 


,dTUMISUOH STIAQQG, 
n,neuns 
n,neuns 

PUPMY PU PUY 
PUPMYPUPUY 
,seatuaddo), 


sey Isngety 
Isnqe ly 


(ojey/auemBN) ISsnqerly 


wnt buew, 
,9737OM URL, 


ISPMHISPMY 
TSPMYTSPMY 


“JWVN NOWNOD PUP JV, VYYMX 


awadqaqqaaaa 
a 
a. 


om x e 
aawaarwadawwaana 
Q 
x 


— 
tu lu 
aa 
«cc 


xmoUVYO 
Ld ee 
Qa 
<x 


-3009 +3009 
SALWLS dNOUd 


-3009 
AIWV4 


*ySOyH (‘u4aW) ttuobsuboew asuydepoutzoy 
YITTV XD TEsseuq auydepou!ioy 
(2S€8/1082) “Aou “ds tAappury ey rydazoy 


*19 wnpuedau wnydt}soudy 


*yOoH wn [AydA tod wnyd11so0udy 


"MS WNUTAZaD WNYdt}SOudy 
“7 wnaune wnyd11s0usdy 
Buty) rawntq snuoudousy 


‘usp 'e 


(*1@) euetuosTau *ueA edIUeAeE sIsdotuoy 
Adddd 9 “AMUaW (°1G) CEWISSTyeUIWNDe eUaWoy 
APPOYDS SNITUPITNA Snyqueroy 


“Id eTeJUaPIq sayqueuAYyoy 
"7 euadse sayqueukusy 


*90 WNTTOZIyZISOddo wNtz}eusddy 
"wS°O°yY BUeTNSUT wWNTJeuady 


“T SNTTOSTOTTL 

[yeA Ssnzeazdeuga 

“Buy [[TaNW ePUeTSaXTIM 
*qsO4 STSUAMO[ [PMS 
“quem edtdsrbuo0] 
“yqueg stpueub 

*qsO4 Tuayoud 

“Ig Snunjeo 


(87S Suda) *d 


snyquecy 
snyjue oy 
eydA Poy 
eyddk | edy 
eydh [Poy 
edd eoy 
eydd [Poy 
eyudh [ey 
S e1Dedy 


99nd (73°71) PTTOSTIT[dwts etseody 
*1aq [ekas erdeoy 


"180 x9 “PITIM (71) B2TJOT IU eLIeDy 


“PLTIM wntbuew erseoy 
“PITIM (°1) Quetsausey e1roeoy 


"yjuag x9 ‘UUND*Y StwuOyT[NITune e1sedy 


“90 ST[ [OW ewouqgy 
“PITIM (°7) e3snbne ewouqy 
“¥IPOW SNZeYdSOW SNYdSOw]aqy 


*$3193dS 


368 


WY JOVUuV 320Y9S wnzeynwwWod ewauoe [by 


0 qu ,ewau0e by, HI 
uj d dd dA10d *jado9 (azjuny) eaToeuay eYdsowoe [by 
Jy d qv VIIdW Adddad B “JUaW STSuaeMe[N ere by 
dy OTEMANTH d gv WI13aW SwieH (*[[eNW) ePurpurdes ererby 
J} d qv VI1SW Adtdad B “dUaW PTUaATUqnu ere [by 
Ay d Gv VWI13W Buty tAatptu ereypby 
Ay d av VWI13W °90°9 Pusdoud ere by 
dy d Gv vVI13W "90°9 eoDeqIpnu ere] by 
J} sOTPNPTUNg/aueMBN STUOW d av vVIW3W SwueH STYdPYsOTda] ere by 
nquiy 
M/$L/1L dy OTEMINTN/eTeG OLeMANTN ld = dv VITSW “quem euetlaqaob ere by 
4} d QV VWI13W “bIW obbueb ereyby 
4} BTeg OTeMYANTN d av VWIT3W AdJad B “JUaW Tisseuq erelby 
M9/TL dy ereqaes ld Gv WI13W “Ig PaqUuabue erelby 
1Pa9M 
W/MV qu yDTYUD YO 70D, ‘enueYyoTag 43 av Y3aLsy "7 saprozAuod wnzeuaby 
0 qu ,dwaH TeSTIS, HI WY VAVOV *[6uz Xa autustag eUPTeSIS aAeby 
W/L J} , TuNey pueTsusanh, II AD ONWUV “[Tea°W'4 (B400W"D) PISNqou styyeby 
w9/9L [-42 Taney 1d AD oONWUW "ysew (*[putq) eT{Aydousew styzeby 
4} d gv VIOIA Austad B “duaW STSUBUOWOTOS Pa Phy 
[9 I qv ovav4 TTTulOd (°1) eT TAydeyday edoueby 
AY d qv ISYAW “1g (°1) wnzernotuso0d seuadt bay 
0 uj /UJ94 ATRYUSPTeW, HI dd NVIQV “| audostZadeuy wnquetpy 
us d dd NVIOV “YAS WTA TIUTSUTQOU WNqUeT py 
us E| dd NVIQV “7 asuaddtyryd wnquerpy 
uj d dd NVIQV 4ayeg wnuosouow wnyuerpy 
uj d dd NVIOV Jayeg Tousoy wnquelpy 
uj d dd NVIQV “YyyNssey) vsuazToue wnquel py 
My qu aqeg n[TeMyemy 3 av yaisy aZquNy (°1) BruUaAeT euWa}SOUAapy 
0 YS ,asoYy Juaseag ‘PaTeZy YOOW, HI gv Ad0dv “$1Teg wnseqo wntuapy 
W/wd/TL/41L/0 J} ,984u] Peag pay, ‘aqaqeuezey 13 av SOWIW "7 euruoAed euayjuPeUuapy 
Id d WY VO3UV "299g neweod styAysourz oy 
apnug 
Id aeueze,y d WY WoaU"v B°[pueM ("[g) etueddeteos stqyAyuourzoy 
Id d WY Woauv *99ag snueXddn6 snaojydoutioy 
4} d av vunv UdTIY' x" STSuauowoTOS auYydepouryoy 
4} d av vunvi “uydS8) ePIyrU auydepoutzoy 
[L/wd/41 4} nembn ,ng ld av vunvi “yquag eYOTsIy[Nw auydepou toy 


369 


19/W 
W/31L/TL 
W 

0 


W/MV/S4 


Ad 
AJ 


oooceo 


W/L 
wy /Y9/$1/3V 


$1/TL 


-3009 
S4Sf 


qu 
Jy 
JY 
qu 
qu 


qu 
qu 
S-4} 
12 

Jy 
qu 
qu 
19/us 
12/us 
[o/us 
12/us 
JY 


sudhl 


LNV1d 


nt t,t4 

PIS PURMY/ETSUEMY 

PIS PUuRMy/eTSUeMy 

TSPMy PITY 

»ETSPIOTY Te JUsWeUUC, 
,OUR4 

quetg, ‘3,eMBN 2,emMBN eT TY 


oyPT TY 


auesnygns 
,uoTUQ Butuds, 
/FOTTeUS, 
/Ppuewe;l Ty, 
/epuewe;l Ty, 
,epueweT Ty, 
sPpueweT TV, 

, 98d, JNusTpue), 


TITAN 
te4 O[04/Te4 
p904] STATS, 
ye4 O[04/Te4 


ape] eweW 
apueuly eT eW 


Testy 


,ewau0e | by, 
,ewau0e | by, 
, bwauLR[ By, 


-JWYN NOWNOD PUP FV, VYVMy 


ld WY ‘ISNIZ 

3 QV NWVHY 
ld QV NWVHY 
ld WY JOVuY 
HI WY Ova 


dd WY JoVvuV 
I WY 39VeV 
d QV AI0dV 
J av NIdvVSs 
d qv NIdvVSs 

JI WY WITIV 

JI WY VWITIV 

HI gv Ad0dv 

HI QV AI0dv 

HI gv Ad0dv 

HI av AI0dv 
E | Qv OHdN3 
d av SOWIW 
| av SOWIW 
d av SOWIW 

a1 gv SOWIW 

13 av SOWIW 
E| Qv ONVIV 

ld av ONVIV 
d av yWWISs 
d WY IHOYO 
d WY IH94O 
d WY IHOYO 
d WY IH9YO 
d WY IHIYO 


-3009 -3009 +:3009 
SALVLIS dNOY9 ATIWW 


"osoy Sue{nu “yye erTUId Ty 

*preug stsuautddiyryd eruoqrydty 

ZUnNy X98 °G BL (*qxoy) euedut eruozryd[y 
(€€Z SYId) “ds ertsecoTy 

*T[Ng eueTuapues eISed0lY 


uog’9 (°1) eZyssoudsew eTSPdOTY 

ydoy (*4nO]) edTpuL e1rseds0ly 

*s6W LauowyTYM PTUOSPOOMO] TY 

“¥Tpey (°}S404) Snzeusay snyAydoT Ty 
yosnaey (°1) aqqod sn{Aydo[[y 

“7 WNsOTNysTs WNIT TY 

uog’9 wnzebaubbe “uea *7 edad wNITTy 
“$°YOOH PTTOJTIUoU epueweT LY 
TIUOSUapUaY “UPA *7] POTJUEYZED epueweT TY 
"7 edTJUeYZeD epuewWe[ TY 

“90 Tr}eysueTq epueweT Ty 

“PITIM ("71) euedSNTOW saqtunaly 
OTTUM* 1° STSUBUOWOTRS eIZIGly 
“yuqjuag (*qxoy) euad0ud PIZIGIy 

puooy asseyeulw ePIZIGlyY 

"yqueg (°1) y8qqaT erZIqTy 

"qsoj (°7) PlueyPoTey eIZIGTy 

Buem (°1G) wnsoyT[IA wntbuey 

Buem (*[@) wndtueael wntbuety 

“ywe] erpostuBaqut snyquerry 

“wS"C°e wnzernotued wn, [Aydoysouby 
“y°x00H snCew wnt tAydoisouby 

“wS°C°C wnze sod wn] [Aydoysouby 
“wS*e°e wnzeptdsnotq wn] ,Aydoysouby 
“ATTYDS wnytsoduadns *yye wnt ;Aydoisouby 
“wS°C °C euOT4ZIg ePyouAUUOSsoO] by 

* [bug Tiqnauzy ewauoey by 

320YDS wNySaspow PwauOoPT[5y 

uMOJg°3°N wnzezsod ewauoP| by 


> SATII4dS 


370 


W/IL/TL 


MY 
Ad/MY 


A4/0 
0 


MY 


dy 


W/TL 
W/TL/M9/91 


J} 
4} 
qu 
qu 
qu 


qu 
qu 
qu 
qu 
4} 
if) 


12 
12 
ys 
42/qy 
4} 
qu 
qu 
w-u} 
Jy 
JAY 
4} 
1-43 
wt} 
A} 
qu 
qu 
qu 
qy 
qu 
qu 
qu 
uss 
qu 
qu 


aueMBN STUOW/PORW 


hW23S PeYy, 

/yoeutds, 

,3e80) sydasor 

‘yoeutds asauryg, ‘neyes 
»snyyueuewy Aurds, 


soqsoqly 
P,eqey OTeMy 


B,eqey OTemMy 
e,eqey OTemMy 


A9AOT) OTN, 
:paam Aor, 
N,AITISPINEMD/NITT, 1S 
n, MIT ISeyneMg/AITI, 1S 


eBuozly/e,eqey/eyens 


OaweuPyey 


tabutg pay, ‘abuy 1,14 
"J-nsnjpew/*M-eueyey 
abuy 1,14 

taburg pays, ‘ny 1,04 
O[OL nsnjew/OloL eueyey 


aad Wil lw 


= — = Oo 
a zaqdaWwwaadaaawreWwawdaao ui 


av 
av 
WY 
av 
av 


av 
av 
av 
av 
av 
av 


av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
WY 
WY 
WV 
WV 
WV 
WV 
WY 
WV 
WV 
WV 


VI1SW 
VITSW 
IONIZ 
YHLAT 
VUVWV 


VU 
VUVWV 
VaVW 
VUVWY 
VIand 
AI0dV 


AD0dV 
AQ0dV 
AI0dV 
JVEV4 
VIVIL 
VaVWV 
VUVWY 
AJ0dV 
AD0dV 
AI0dV 
AD0dV 
AD0dV 
AD0dV 
AD0dV 
IONIZ 
IONIZ 
TONIZ 
IONIZ 
IONIZ 
IONIZ 
IONIZ 
IONTZ 
IONIZ 
IONIZ 


“90°9 SISuatTuOWOTeSsS PucOWY 
*qxoy eP}ETTNIND euocoWY 
"daube9g [1uojaTeA wnwowy 
"7 epeTNOTune eruuewWY 

*7 SIPIUIA SnyqueueMy 


"7 dJOTOI TU} SNyqueueuy 
“7 snsoutds snyjueuewy 
“7 SNOTTTyYDoUuRTaW SnyUeUeUY 
“4g°y snydnusaqul snyqueueury 
Audad BR “AUaW STSUBUOWOTOS snduPdeueHY 
“pneg euPTSdu0} PIXATY 

“FTNYIS 
R “waoy (°4°}S404) eLeTTAIS PIXATY 
“BW StSuantew erXATy 
“wnyos eyeutwNoe eLXATY 
“90 (°1) Stpeurbea sndueotshkty 
“quem (*W°AT4) ewHIZsoTatd eTysoUITY 
"ug’y (°7) SITISS8S euayqUPeUual TY 
SSO\ (*W27) PUdOWR euayjUeUAaI TY 
"WaeS SISUSTJIA PTUOIS|Y 
“DIW ST[ISSESqnsS erTUu01STY 
“ug"y STTIqeyoads eruoys Ty 
“Ig eVeTNeds erUOISTY 
“use (71) St4ueTOyss eTUOYS TY 
“q77 Pueay.oUTaU PTUOIS TY 
uog’d x8 “TOM eT [Aydoudew eruoys Ty 
“Suapues UO[OITU} PIUIGTY 
“TRA PPETTTOIWWaaqns PruIdTy 
“wnyos euerydeys erutdry 
*pnays x8 “WOH seuapues eIUIdy 
*deubey tuabutyoeu etuidiy 
“WNYdS (*TTTAIA) eyeundund eturdty 
(SEZ SYIG/16€61/9018;) euyotnd erurdry 
“yung edTUR|aDO eTUId LY 
“osoy sueynu eruldiy 
“WNYdS BetTUeUauWOd-|aeAOU PIUId IY 


371 


$1/TL 4} 
W/49/uy 19 


34 S-44 
34 Jy 


34 S-4} 
My 19/qy 


MY qu 


4 qu 


$L/1L 4} 
u4 S-u} 


:3d09 tAdAL 
s3sn LNW1d 


eweuogog/nu] eT eW d av 
3 av 
d ay 
THN,N 3 av 
;WNTUNyzUy , HI WY 
/WNTUNYyzUY , HI WY 
;WNTUNyzUy , HI WY 
/Wepey, JI av 
ld av 
aquy 1,e4/aquy O[eMy ld av 
d ay 
,a ddy ueBnsg ‘doszeems, II ay 
1 }4P9H 
SYDOT[Ng, ‘NyN,aJeuag ON ay 
,dosunos , II av 
3 av 
d dd 
aembaem9 77 dd 
ney oyemMy/tbug 1t6u9 3 WV 
S dd 
d av 
,atddeautd, ON OW 
ne ,e30g/*y-OT Opty ld ay 
:3NN mMaysed, JI ay 
ebuolg d ay 
ebuold d ay 
,90}9T4STW If14, ‘ebuolg 3 ay 
ebuolg d ay 
ebuolg d ay 
eBuolg 3 ay 
d dd 
,Oue, YUueYdeTy 
JO p[IM, ‘Topuy 1,14 43 WY 
73009 :3009 


>3WVN NOWNOD PUP 3V,VYVMA SNLVLS dNOYd 


OHdNd 
OHdNJ 
JVYOW 
JVYOW 
JOVUV 
JW 
JV 
vIany 


VIT4W 
A00dV 
AD0dV 
NONNYV 


NONNV 
NONNV 
OANOD 
OISNV 
OIONV 
IWWOD 


dA10d 
YaLSV 
IWOYg 
yoVv10 
VOWNV 
NVYO1 
NVUO1 
NVuOT 
NWOT 
NYYO1 
NWOT 
MVSHL 


“WJSOH BP XCq WNUOTZISUaP ewSeptyuy 

*Busuds (°1) sntung ewseptzuy 

*[SWaH PUasTUTquNy STuelyuy 

“yoSa] (°SUuddg) PTURDTXOZ STueT UY 

“ySew TTYdJTOA wntunyyuy 

“$° 00H Tuaxeq wntunyyuy 

UuapUT] wnuRdupue wNtunyyuy 

"yoTy (*ywe]) STSUuaUTYys sn,~eydadouzuy 
“qqew 

XO “uudag (*Y}Udg) P[NPT}IU edeuedoyjUYy 

"9G (°qxoy) wnye[NoTued UoUpuapouy 

*[SWAH WNTTO4,Tbuo,qo uoOupuapouy 

"7 esowenbs euouuy 


"7 e7eTNOTYeu eUuOUUY 
"7 eyedTuNW eUuOUUY 
Astoyg (*boer) stsuadtulquew erastuy 
*yado) eunoudtw stuazdortbuy 
"wiJOH (°}SUO4) BJD9Ua STuaydoTBbuy 
"W39S SSUdTLIA eWay Touy 

*tado9 
(*23eW) STuazdOAZOIP STuazdouyzueUuy 
“T[anNW eeTuewW ST Teudeuy 
“UtaW (°7) SNsowod snueuy 
*quaT[Tayos euended esorooeuy 
"| aTe}uaptoo0 wnt puedeuy 
Jasueg ePuOTJ1u} e99Y470] Awy 
Jasueg STSuauowoTes eda4 ZO] Awy 
dasueg (Aeug°y) wnuernsul eday.o[Auy 
*yuBat, etyosiqzsnBbue eday ol Awy 
Jasueg (°asneug) euo[yIptbIu ewakuy 
dasueg (*uquoW) STSuazue ewakuy 
"WIOH (“Y°ATY°A) wndoTWeuad UoUNneU TYyduy 


Jovuy awntg (*qxoy) snzernuedwed snj{teydoyduowy 


+3009 
MIIWV4 


>Sd1I3adS 


372 


91/11/41 


ol 
el 
al 
u4 


MO/TL/wd4 


Twey] Twey 

exN Ty 

,OUTg TXUTTX, 

,8UTd dOoH, 

,9UTg eAUNg, 
;yNueag ‘yNupuNoy, 


eBullesty 


,PupueTeudy, 
Tqnseyowes 

Ol exe Tung 
apuesly/Ntng O[eMyxnNTN 
oT eye tung 

oT eye tung 


PTORS/*A-T4OpTy/eueIN 2,0 
®,0 (1,24) 
Pwe4ogog/Nnuyt eTeW/*yx-T4oOpty 


Pwesoqog/nuy eT PW 


— 
aww 


OOOO 
— 


— 


x= 
maadaagawadcwaadcadacadqdawWwraqdcaaqdaqwaawaacadana 


— 


av 
av 
av 
A9 
AQ 
KO 
av 
WV 
WY 
WY 
WY 
WY 
WY 
WY 
WY 
WV 
WY 
av 
av 
WV 
av 
av 
av 
av 
av 
av 
av 
dd 
dd 
dd 
dd 
dd 
dd 
av 
av 
av 
av 
av 


SOWIW 
SOWIW 
SOWIW 
JNWUY 
JAVA 
onvaV 
ovavd 
THOYO 
THOYO 
THOY0 
IHOYO 
THOY0 
TH9Y0 
TH9Y0 
IH3Y0 
TH9YO 
THOYO 
OHdN4 
OHdNJ 
JOVOd 
INVIV 
JVWAIN 
VITIW 
VIT4IW 
VIVIW 
VITAW 
vI14W 
VILIA 
VILIA 
VILIA 
VILIA 
VILIA 
VILIA 
OHdN3 
OHdNJ 
OHdNJ 
OHdNJ 
OHdN4 


UdSTTON (*URY) BSUaNeTed UoUpUAapTYyduy 
ZIM ap (*[SWaH) wnBuo[ go UOUpuap TYyduy 
“TT anw tAon] UuOupuap tyduy 

"wnyos Tlutaysuny elueoneuy 

uog’g ttweybutuund erueoneuy 

“YOOH TITTIMPIQ PTueonNeuy 

*7 eapbodAy styudeuy 

“$°QUOY TIpseT [Tata epnotpuaddy 

Sowy SISUBUOYTURA P[NITpuaddy 

“Ig exaTjau elnotpusddy 

“41TYIS e[Npuad-opnasd eyrndtpuaddy 
“UTTyoS eAydeysAtod endtpuaddy 

"1g P[Npued erndtpuaddy 

“4TTYOS Pan, e[Notpuaddy 

“IPIY eYdTISIP eTNdIpuaddy 

"y°quoy esoazdeuq elNotpuaddy 

“IPTY PYTISIP “4se e[NITpuaddy 
"WJ4OH BF Xeq PueNded esouody 

"WJJOH B% XPg PUOTJIXE] PSOUOdY 

“7 eoTInwW epnt{dy 

SdaN PUPTUTPTOUIS PunueTaUdy 

"youeTg Stsuatddrytyd ayqueueydy 
BUUaTd (°qxOY) eBYNZPIYOU STxXIweueYdY 
"yued ("[1eM) eAYydeySATOd stxtweueydy 
"quem eT TydodawuAW ST x Iweueydy 

SWIPH Tlydequayney, st xtweueudy 

“drem ("18) erfosrpues6 stxtweueydy 
“Tg wnzeysootwas wnXkydoujuy 

“ypmey (°3S404) wnzyeTNdTzZeu wnkydoujuy 
“ypney wnautbequeyd wnAydouquy 

*tado) wn, {Aydoystbaw wnAkydoujuy 

“1g WNTTOJT[ [eo wnAydoujuy 

"yoeug wnzere wnXydoujuy 

“Buy TTanwW e}yeuysSOU eWSAapPI UY 

°qa7 3 cwnyos wnyqueA[od ewsaprquy 
"WNYdS WNADdeAT[O ewSapTiuy 

*[@ wnuejuow ewsapt uy 

meyuS*y wnuedon[ow ewsaptjuy 


373 


W/M9/WI/TL 
+4 


AQ/I1/S4 
0 


W/W /W4/TL 


TL/W/w4 


3d 
wy / TL 


*AdAL 
INV1d 


‘ourbuy/etsey nuryry/eny{ en 
"y-T4emb Ty /*y-TyeVT sed Ty 
“W-TUPMBTY/*H-TZeT Tse Ty 


“W-TUeMBTY/*H-TZeUTZOI TY 
"Y-T4eMBTy/*y-1yedtserty 


E| dd 
d dd 
d dd 
d dd 
»snBeuedsy, JI WV 
J WV 
14YSNg UOL}OD psy, N av 
1hue4/nayeg d ay 
ney eg d av 
3uesnins d av 
BUPSNINS d av 
THN, ld av 
diNsyyoeP, JI av 
09] eg 5 | av 

iP INUspeog, 
“*Y-auayay/Teney/oay] eg 33 Gv 
Puag/eua] d av 
»4OMOT4 ODTTED, HI av 
eu] d av 
d WY 
d WV 
d WV 
d WV 
TSPMY OUTAHTY ld WV 
npuy eny ew d WV 

1390N [9799, 
2 WV 


Tsepny/tsery 


aaawaadaaaw 
Qa 
= 


= 


aesty/exn Ty 


-3009 :3009 


“JWYN NOWNOD PUP FV,VYYMAY SNLWLS dNOUYd 


J1dSV 
dIdSV 
aIdSv 
dIdSv 
VII 
IH9Y0 
JNISV 
YO1HO 
YOTHO 
NIdVS 
NIdvS 
JVYOW 
JVYOW 
JVYOW 


JVYOW 
LSTuv 
LSTav 
LSTaV 
VOSuV 
VYIIYV 
VosIuv 
VOSYV 
YOAV 


TRENT 


VOduV 
ISUAW 
ISYAW 
ISYAW 
ISYAW 


- 4009 
ATIWV4 


"4yd"d (71) Saptoquetpe wntuardsy 


“MS wn epuodtIwas wniptdsy 
“TTeM wnyduowc [od wniptdsy 
Jayeg wntyostzey wniptdsy 

"] stpeutotsyjo snBeuedsy 


“ATTYDS (°4°qYydYy) Wnuazdoled wnsso[boosy 


“7 BOTARSSPUUND SeIdalosy 
"AwemMS TTUPMYSayew PUuTUedDSY 
"wS°)°Y PSNJJIP eUTUeDSY 
“¥[PePY PunauoyjUeY euauy 
"TG STTRAOYT] Puatkuy 


SNYIRUJOU “UPA “DIW SNUeTSAIUA snduedoquy 
*ywey] snyp[Aydousayay snduedojuy 


*ySsuo04 STuNnWwWOD sndued0qUYy 


“qsO4 (*44ed) STTIV[e snduedsoquy 


"wey) eyebey e1ydo[o ys tuy 
“yseW SsuPbala PIYyd0[0IS Tuy 


“WNYydS PTAUBUISSPUD PTYDIOTOIS Tuy 


"290g O[NUO} edduYy 

Joauung STSUBsUOWOTeS eddUY 
°29eg ePueTuabUTYydouU PddUYy 
*Dd90g N[os-elfew Pdduy 


"Ig xa *ddtz xAy[ed0udew ePdauy 


"990g eueAddnB edauy 


"7 nyd07e9 edauy 


"9 ‘ds snutq ‘uabqns erstpuy 
“gq ‘ds snutz *uabgns etstpuy 
(*Aou *ds) *y ‘ds snutz *uabgns erstpuy 
(*Aou *ds) eupuefawtd *uabgns erstpuy 
“ZoW (Aeug°y) Tabptuuaydeuq PIStpuy 
“YVT0OH ([Se8dd) StTue[nBauut stuaqdAouy 


(9€5 SY90/86Sp1) “ds uoupuaptyduy 
“[SW3H BSUBUOWOTOS UOUpUap TYyduy 


*S3194dS 


374 


J} 
4} 
4 
44 
44 
4 
us 
us 
us 
us 
us 
uj 
uJ 
uj 
us 
uj 
uJ 
uj 
us 


W da/u 
da/uj 
uj 

uj 

uj 

uj 
da/u4 
uj 

uj 

uj 

uj 

us 

uj 

uj 

us 

us 

us 

us 


PyXeSY IV 
eyesy Ty 


PYeSY IV 
eyesy ly 


,Usa4 
JSON SPulg, ‘OaToaTeyeL 


aawaqdqaqaagagagagagawawaaqaqdaaqaaqaa 


L 


aagqdWwdawadqdaaaqawwaadalwtl 


av 
av 
av 
av 
av 
av 
dd 
dd 
dd 
dd 
dd 
dd 
dd 
dd 
dd 
dd 
dd 
dd 
dd 


dd 
dd 
dd 
dd 
dd 
dd 
dd 
dd 
dd 
dd 
dd 
dd 
dd 
dd 
dd 
dd 
dd 
dd 


SV14W 
SV1SW 
SV14W 
SV1IW 
SV14W 
SV13W 
31dSV 
I1dSV 
I1dSV 
31dSV 
J1dSV 
31dSV 
J1dSV 
I1dSV 
I1dSV 
J1dSV 
I1dSV 
31dSV 
I1dSV 


31dSV 
31dS¥ 
31dS¥ 
31dS¥ 
31dSV 
31dS¥ 
31dSV 
31dSV 
31dSV 
31dS¥ 
71dS¥ 
31dSv 
31dS¥ 
31dS¥ 
31dS¥ 
31dS¥ 
31dS¥ 
J1dS¥ 


“MXPW WNWIOJ TWWEW WNTPTUOUTSY 
Addad BY “WUaW JUeTNSUT wNIptuoUysy 
*MXPW WNZeSIDeUG WNIPTUOUySsY 

Assad B ‘AAW wNyewoue wntptuouysy 
(6791) asuakyraue wntptuouysy 
“APTSA wWNzeTeR WNIpTuouysy 


*ywe] apTeuazyey tun 
“T'S SaueWwOYd Tuy 

"ys4u04 wnuauay 

“soy wnjzeutbuewqns 
“wS*C*f wnurpnyzeyds 
Ippey wnzepuod twas 

*TTENW SISdeupusdol[oos 
“wS°C°f Suapueds 

*4YU9°D ST4aJOVS TU9-1}9UeS 
Jdayeg Il, ,amod 

*ywe] wnprontyed 

“Ig wnxopeued 

*YOOH wngo[Isnyqo 


“7 snptu 


“4Yd°d ("9P4g) SaPpTorzzeuew 


"mS wn, [Aydousew 
Jayeg suapny] 

"179W WNZe[NQGOT 

“AY TIYydequazne | 
“yue] WNT Tosti ztduasey] 
*yoeug asuaalaas 
*ywe] wnyzeoypey 

*ywey] wnjzeauns 

*ysuo4 wnzepned 

Jayeg rabpruuayoeuq 
Jayeg wnptytjzeuutdiq 
1}eS9) wnuetueddaq 
“PLLIM aSuau toque 

“MS SUT Se 

“Z[TNeyY wnptssoy °44e 
(6627) epnbryuo0d “y4e 


wntualdsy 
wn tual dsy 
wntua[dsy 
wntual,dsy 
wntualdsy 
wntualdsy 
wntua,dsy 
wntuay dsy 
wntua,dsy 
wntuay,dsy 
wntuay,dsy 
wntual dsy 
wntusa,dsy 


wntuatdsy 
wntualdsy 
wntualdsy 
wn tua] dsy 
wntuay,dsy 
wntua],dsy 
wntua]dsy 
wntuea,dsy 
wntus,dsy 
wntua,dsy 
wntua[dsy 
wntual,dsy 
wntusydsy 
wntua] dsy 
wntualdsy 
wntual,dsy 
wntuatdsy 
wntuatdsy 


375 


0/MY 
0 


+4 
al 


> 4009 
S3Sn 


J} 
4 
4} 
4} 
us 
§-43/46 


ys /46 
s-43/46 
Jy 
S-41/ys 
w-d} 
dy 

S-4} 
qu/46 


qu/46 
ty 
J} 
J} 
J} 
14 
dy 
J} 
uj 
uJ 
qu 
J} 
LY 
mi 
J} 
J} 


sAdAL 
INV1d 


d av 
,9dU] UOSTOg YST¥, ‘N,N 13 av 
19N 93ND, ‘TSeMy eTRY ld av 
nuayxty/eTe4 ld av 
sFVBTOTA BUTddTT Ud, HI av 
,ooqweg uoWWOD, *OxXey 1,14 13 WV 
,ooqueg juemMg UO asautU), HI WV 
sy eTopog 43 WV 
d av 
J av 
OTOL TWeW E| av 
d av 
eToes é| av 
,sSeuy yaduey, HN WV 
,SSPU9 
yeduey paaeay] MON, HN WV 
d ayv 
Sy TUeJSOHOW 3 av 
TSy Tue j,OxOW d av 
“TSY TUPJOHOW 3 av 
“epoqueue), *Oroy ly ON av 
d av 
jawnoyg ‘Aueboyrw ‘uoogeg, II ay 
3 dd 
d dd 
,eTSeysdsy, HI av 
eyesy ly d av 
d av 
d av 
eyesy IV d ay 
eyesy IV 3 ay 
eyesy IV d av 
eyesy ly d av 
eyesy ly d av 
3009 -3009 


‘JWVN NOWNOD PUP FV,VYVMA SALWLS dNOud 


1uuvd 
Tuuvd 
1yuvd 
1uuva 
INVOV 
JIVOd 


JIVOd 
IIVOd 
SAYHI 
vrg@ny 
OHdN4 
OHdNJ 
OHdNJ 
JIVOd 


JIVOd 
JITAV 
JOTAV 
JOTAV 
JIIAV 
YYysAV 
OHdN3 
3SUNg 
YAHLY 


YAHLV © 


INVOV 
SV1IW 
SV14W 
SV 14W 
SV14W 


> 3009 
ATIWV4 


yjuny eueat[rAutebnog e1uojbuluueg 

zuny (°7) PdTPeTSe eTuo bu IUueg 

Adddd BF “WUaW STYDePYUOTeUR PrTUObUTUUeg 

“waas ST[Npa “yye etuoqburuseg 

"7 e7eYSTUD PTuaTuRg 

(88€ SYId) “Pposyos stueB]NA esnqueg 
“P[TNYIS 

x9 yosnaey (°4uno7) xatdiz[nw esnqueg 

(y2 SYDd) “FINYIS euPaWNTG “yye esnqueg 

STATO (* 1719271) wnautweszs wntqueleg 

Aeug*y (° S404) PuayTquAuod esnpeg 

“Buy “[[aNW TuueWwaas PauNneddeg 

*[TTeg’w'4 euended eaunedoeg 

"wS°9°Y eSNIGO PauNnedDeg 

“Aneag (°MS) snssaudwod sndouoxy 


asey) STUIJye Sndouoxy 

"7 STTPUTDI4ZJO PTUUaDT AY 

“YUaTA (°PSUO4) PUTUPW PTUUdITAY 

*bIW Xo “ddIZ eT[OJ,I}dedna eTUUadTAY 
“Tq eqTe elUuUddTAY 

"7 epTOqueued eoyuaAy 

meus"y (MeuS*Y) SnyeauNd snxnqouysny 
dUUATg PUPBLIOTY Pawnoony 

*jado) (°Z79ay) wNyUuaTNdsa wntuAury 
*jado) (*[@) Suapaoce wntuAyyy 
“suapuy (°7) edtyabuReb elseyshsy 
“MXOW WNILT[ISS9}-O}LOUN WNIPTUOUYSY 
Adddd J “UAW WNITOJSTTISSAS WNIpruoOUTsy 
Audad 3 “dUaW ASUBUOWOTeS wNIptuoUysy 
“MXOW WNPTT [ed wniptuouysy 

*s6w (“uey) asuaneyed wniptuouysy 
Adddg BY “AdaW WNSOISNW WNIpTuOUysy 
Adddd 3% “AUaW WNuUPJUOW WNIPTUuOULsSY 
“YP[9A Tap-wn[Ndeutw wniptuouysy 


*S3193dS 


376 


ng 
W/U9/TL 
TL/m9 
my 


Ad 


0 
wy /$1/TL 


us 

ul 

uj 
$-4/US 
W-44 
ys 

Ys /4} 
Ys /4} 
qu 

qu 

qu 

uj 

uj 

ys 

AY 

JY 

4y 

J} 

dy 

4} 

Jy 

qy 

qu 

qu 

qu 
S-4} 
S-4/ys 
S-43/ys 
44 

dy 

J} 

Jy 

44 
4} 

Jy 

Jy 

Jy 

Jy 


TIO 110 
ISy PUPJOXOW 


16a suatqqo), 


»P4NOD XPM AO 9ZTUM, 


:UeTd dwiuys,, 


TUPMBTUPMD ISTY 


OxeTY 


Oawoay 
Oawoay 


,aed, ATJuaying atdung, 
,/ETUTYNRG Pay, 
»PTUTYNEG 9}TUM, 


eaTeaty eTe4 
epeyueuey/epuebuele, 
nyn4/epuebueyey 
nyn4/epuebuele4 

/3MN 32ND, ‘nuayxty/eTe4 
13MN 3NQ, ‘nuayxty/eTe4 
130N 34ND, ‘nuayxty/eTe4 
13ON 39ND, ‘NuaxTy/eTe4 
13NN 93ND, ‘nuayty/eTe4 


a 


oO 


— 2c 


— 
aQaadaqgdcagaqaadnQaQqar Ww mWWWwAWWaZaA Wu 


pe ae = 
WO Qe 


re O 
wa 


Ov 
aa 


OVU 
waa 


dd 
dd 
dd 
av 
av 
av 
av 
av 
av 
av 
av 
dd 
dd 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
ay 
av 
av 
av 
av 
av 
av 
av 
av 


HI318 
H9319 
H9319 
JVXIE 
OHdN4 
yIany 
yvrany 
yIana 
YILSV 
YsLSV 
yNINI 
dA10d 
dA 10d 
INVOV 
JLNIM 
JLNIM 
JINIM 
J1NIM 
Van 
Vanv7 
Van] 
NO938 
NO939 
NO939 
NO934 
YS3V9 
VS3V9 
VS3V9 
LOdvS 
1uuva 
Tuuva 
Tuva 
[uuvd 
Tyuvd 
lyuvd 
Tyuvd 
1uuvd 
Tuuva 


“179W (*ugey) TUOSuazed wnuYydaTg 
“7 aTeJUsaTUO WNUUdITYg 

“AFTYDS (°1) asuaded wnuydalg 

“7 BURT [QUO exIg 

"1g eotTueAel eryoudsig 

“YdTY (°$°FS4O4) Pupueszaz eTxAIG 
“TTtn9 (*ubuoug) tuayoued erTyyIg 
“MUTSY PUOTJIpueUH eTYHIG 

*7] esol[Id suaprg 

“$J4BUS BF “UUOW (°4NOT) eJeUUaIIQ SUAaPT 
*ubo) (*qunyl) eptdsty eseoutuag 
*[9do) (°[d) PIN[OAdU eISTATAg 
*jado) (994) eJeUOUoNW PISTATAg 
sabapueug e}e43nb auouadoyag 
“wS"d°y Trysmafey wnporrjag 
“wS"d°W (334Ng) sndordey wnjorlttag 
“uS*d*y aTroeub wnyortfag 

“wS*O°y wnuetz ung wWNTOr[[ag 

“JSOY STSUBUOWOTOS PIPatTwYdS|[ tag 
*ySOY STSuaqouoW PIpatwYdS{[ ag 
*ySOyY STSUaT[TAUTeBNOg eIpartwYods{tag 
*[SWaH IIT Tebram eruobag 

*[SWOH 2[[TAuawos etuobag 

Adddd % “dUaW STSUBUOWOTeS eIUObag 
Auddd 8 “AUOW EPTsIyeuutd etuobag 
*7] RBaundund etutyneg 

uMOUg’3°N TUTd,Teb eruryneg 

"7 ePeUIWNDe eTUTYNeg 

"yoeg XAT POOUDIW PISSeg 

(26 SY9d) “ds etuozburuseg 

Aeud*y StSuaowes eruo0zbutuueg 
"yooy STSuauOWOTeS eTUuO BUTUUeg 
*Buauds (°7) esowadeu eruoqybu tuueg 
y.UNy (SuatW) Puadoud eruojbuluueg 
yquny e1[ostbuo,qgo eruo buruueg 
°q41 aetusaqhy-aeAou eruoyburuueEg 
yquny (*wnyos) euenzuapatu etuojburuueg 
“wees SI[Npa etuoyburuueg 


317 


MY 
MY 
MY 


W/dL 


W/w9 


nung tp ea9 


aaa 
(=) 
<x 


aa 
a 
<x 


nung tT eM 


aueMBN JO TUTY NUNJTT eM 


wmawwa 
a 
< 


enol / toy] 


— 


enjeyO] 
TO] 994 


npngntn4 


npnyntn4 
eyesy 
ne} O[eMy 


— 

wmawwma adda wuuwtiwwiaadtiaadiaadawa wu 
Qa 
<x 


Neyes 


— 


Ne4eS 


1031S 1,14 L 
PUT4eIT4 


:300) +3009 
-AWVN NOWNOD PUP AY,VYVMA SALVLS dNhOUd 


>4009 
ATIWVA 


9dTYM° 1°) wnNupueuza} UOUpUaporbe[uaog 

uosdi[tyd SISua[T[assnu uoupuaporbeuaog 

9u01S°9)°g wNuungau Uuoupusporbe]uacg 
9u0}s*9°¢ 

wnuasTUT[[Odoadtund uoupuaporbe]us0g 

Swuey wnpeydadhyoed uoupuaporbe[uaog 
swueH (°4J38Y49S) 

Stsuaautn6-oAou uoupuaporbe]uacg 

"7 suadau eTAeyus0g 

“7 eLO9Ua PIAPYUIOg 

"T°S°] PSN4JIP PL ACYUs0g 
“ppom PuedDDNTOW 

"4ueA UOg’S eT [AYdA}e[d eruawysog 

“DIW Puast[NuawoTb eruawyaog 

"1g edIGayTad eluawYyaog 

“TLINQ ePunauostue erluawyaog 

*ywe] edTUeT[abew ea0g 

saquo4 (*[[aNW) TISameT ea0g 

*[SW9H eJeUPT Pa0g 

yung (*[g@) eueXaTSway eaog 

"9d (* 1a) BdTJeATAS PowNTg 

"90 ("19) etuediu eawnyg 

“4usaW (7°71) euabrpnd -owntg 

“waas TauyTIw eaUNyg 

"IG ("qxoy) ePeTUTIeT eawWNTg 

Town[q *4ueA *9g ("4*wWuNg) ePuade] PowNTg 

"90 (UOd'd) BTTOsTTIe4aTY eawWNTY 

*[SWAH TIuNoOs]eq eawnyg 

“Ja edT}eWOUR PaWNT, 

T][AqUeW PURPTHPJUP PaWNTg 

Audad 9 “UUaW STSUBUOWOTOS PTuayaaTY 

uuny (°[G) wndtued[NA wnuYdeTg 

"yoPug wWNTe IIA wnuydaTg 

("dds p) ‘dds wnuydealg 

"MS (°}S404) Wnusd0ud wnuyraTg 


*S3194dS 


378 


qu d ay ynono -uBo) (*[puz) stutsye stsdouokug 
E| 


A} av OZIHY "410d (°4uno07) ernbuexas euarnbnug 

"$319 
[L/w Fi eungeW/Isy eulg ld = QW. OZIHY x9 “WY BM (7Qx0Y) PuoTsTAued euatnbnug 
Ad 4} B,O4/PTUY PB, OF 13 QV OZIHY “yuey] (°7) eztyssouwAB euatnbnug 
4} eSPMIY d av WITIL Zuny eyeqUabue PTMOTUMOUG 
31 /MY Jy Assaqinw uaded, I av 3JVYOW “yUaQA (°7) euaytudded eryauossnoug 
$1 43 Pwesoqog/nul eT PW/I4Oply 13) GV) OHdN3 "$°y00H euPtbueuad eTTaptug 
4} TUOpTy/*y-e, TIUTY d QV OHdN3 "J°YOOH PYOTJIINUIW PL Taptug 
4} "W-1, 272] d QV OHdN3 "Buy" [TanW esowaoes etuAaug 
$1," ys /44 “y-T,eyep/apeses ld = QV OHdNI "Bay" TTANW (*4tOd) enusad eTukaug 
Ad qu ,a6eqqe) ystpbuz, JI av sswug "90 PYETING “UPA PadeUa[O POISSeUg 
A4 qu ,a6eqqe) asauty), a qv ssvug "7 STsuautyd eoTsseug 
qu d  QY¥ NV10S "W9dS STSUDTJIA SNYsTYydeug 
My qu/46 N WV J39VOd “SUDTTH (*UT4L) euedtupenbqns eluelyoeug 
My qu/46 N WY 39V¥Od pu4eqqny g 4aupueyg (°7) sueqdeu erueTYyoeug 
qu/4b ,SSP4UQ UOSUNY], N WY 39VOd pueqqnH ([Saug) saplortedsed erueryoeug 
dy/mMy qu/46 /SSCAD SNIZTINEW ‘PUed, 3 WV 39VOd $de4S (°}S404) PITYNW eTYeTYDeUg 
My qu/46 3 WY 39V0d 9SPY) ([Sedd) STWHOJTIT IW eTueTYydeug 

,SSPUD 

dy qu/46 jeubts Burdaeug ‘eratuouoy, JI WY J9VOd “AITOMYIS faTpusy) PTODTPtwny eluerYydeug 
qu /ub N WY 390d #deys (°1) eAyoeqstp etueryoeug 
dy qu/u6 :sSeu9 peuBbts, JI WY 390d jde4s suaqunoap elyeryoeug 
0 S-43/ys /PaT[TAurebnog a[ dung, HI Gv VLAN “PITIM ST[Iqeqzoads eat rAurebnog 
QO S-43/ys /PdT[TAurebnog pay, HI Gv VLOAN Astoy) euqe{6 eat, tAurebnog 
My qu N  Qv wianu “AAW (77) eVeT{TOIWaA Pluas0Og 
qu 3 av vigne "90 (*J*wung) saptowkd0 eluassog 
My =—s-yss/qy N  Qv wien "qastug ("We]) STABe] PI 4aus0g 
qu d QV WISNY  SWETTTIM’N'4 (°$°1) STWBTNITZUe PIYas40g 
4} d  Qy¥ vaWod "Jd wndtuegeTew xequog 
4} OqosT Jot sO 3 av vawog “7 eqrad xequog 
al Jy ,93OYIOd, II av vawog puebng (*boer) wnyeurnd stsdooequog 
43 /us d dd YVWOT Bury (uyny) saptoruabes stq1q{og 
us 3 dd YvWOT Bury (*pneg) euekonb s1zIq{og 
us Oyo nun, nun d dd YVWWOT Buty (uyny) Truuewneu styIqjog 
us d dd YVWOT Buty) ([Sedd) PFT [IOUaJaY SIZIG{Og 
W us oyO nun, nun ld = dd YYWOT Buryd (uyny) TTuuewneU “yye STIIGIOg 


379 


wy /W)/49 14/19 
0 qu 
A4/W ys 


0 S-u3/uUS 


TL/M9/91/21/34 [-4} 
dd 4y 


,U2}IEY, SOTAJOTI4/NezITey 
sWNTPeRTe), 

,8dq uoabld, 

eTnsew 

,Sopeqieg JO apPldd, 

O[Og Oo] emMy 


ortr 
— et La 
= 
< 


x= 

—aA 
aa 
<< 


O[0G OTM 
py 1,14 


aadaw2Z ui 
a 
x 


PUOYPTPW/ePUOX 1,e4 
puoye [ew 

/euoy 1,e4/euoy 1,e4 
BUOY] OW 


a 


Zzaadaadcaaaaadcaadnawadqdcaaadada 
= 
< 


nestepe4n 
NeSTETeIN/*¥-eUOAe] eW L 


:WUeTd aJt7 JO Auty, 


-3d09 +3009 
*JWVN NOWNOD PUP 3V,VYYMA SALVIS dNOUd 


-4d09 
ATIWV4 


*290g 11BunupTpToy snweye9 

"quan (*}1¥) 4OTooTq wntpeyTe 
“dSTTIW (°7) uefes snuefe) 
yUTZJLH STSUBUOWOTOS eTUIdTeSae) 
“MS (°7) Swluuaydtnd erurdyesee) 
T18x3 B Apueg (*x1paw) sofew erurdyesaey 
“7 PSTud eIuIdy;esaey 

*qxoy (°71) onpuog etulid[esae) 
“AdTYyIS (*YydTY*W) eptdsty erqzape 
"990g ePT[OsIHuo, etUuUeWwUNg 

uakoy 1au0S PT [ayoung 


Ua (7}SUO4) PPEAOGO PT ayx2uUNg 
JUddTq (*FS4O4) PPEAOGO “4ye eT [axXDUNg 


"ATTYDS STYDPYUTINGDA 
"wS"C "ef (*Ua0y) aTIssas 
“4[YDS Saptorpodd ,od 
*[ZUaeUy WNBDPT][[PAapPSew 
*[puty] wnyqueusew 

“TTONW TTZJeUINT 

as [OY wndedstbuo] 

"4yTYyIS asuaoqt 

“1g wnuoyytpueub 

as [OY wnwi,,roeub 

“APTYIS 9q[nge 

POOM’C’f TTStuusp 

asToy TISuTwod 

“azyT4yos wnsso[boskuyo 
“wS°C°f wnuesoy *yy4P 
“ALTYOS soquoyuoudtw “yye 


wnt [Aydoqtna 
wnt {Aydoqtng 
wn] {Aydoq {ng 
wnt [Aydoqtng 
wnt {Aydoq tng 
wnt [Aydog {ng 
wnt {Aydoqtng 
wn] {Aydoqtng 
wnt [Aydogtng 
wn{[Aydoq [ng 
wn] [Aydoq|ng 
wn} {Aydoqtng 
wn] tAydoqgtng 
wn, [Aydoqgtng 
wnt [Aydoq|ng 
wnt [Aydoq {ng 


Adddd 3 “dUaW STSUBUOWOTOS PlUueUReYoNg 
"q77 eduedoudeW eTURPUBYdNg 

“1d (°1G) Susdseuoque elueUeYoNg 

“DIW STSUaUTOque PTURUPYdNg 

zany *ywey) wnyeuutd wny,Aydokug 


*S319I4dS 


380 


19/41/91 T-4} 


dy 


11/31 
Y9/P1L/TL/AL 


+1/TL/2L 
w4/M/WI/IL 
41/49/11 
TL/41 


0 
0/1 
TL/3L/M9 


YQ /w9/49 
TL 


14/19 
1d/19 


ERED ERE) 


— 


ox 
QAwaaaQqaaiuwtdrWrAAAAAAA Wl 


,AIMOT J UMOND, 
,odoye), 


ouemMBoueMg 

*y-eTeg nuewney/*y-aT0 AIO 
OuemMBOueMd/*-310 AIO 
OueMBOUPM9 


“A-9T0 910 


= 


ouremMBboueMg 

“4-810 910 

ern, eg ld 

oreg 13 

nuewney 13 

ns] 1,4 ld 

“W-Tge,Ppty/*y-2, 1,070, ey d 
134Nd-JapMcd, HI 


»PUpURTTT[R), JI 
ne; ebuemby ld 


Ueq7eY, TSy 
,UeqzeY, “TqUO 


_ 
Wmdadaaadawiadkaa 


av 
av 
dd 
dd 
WY 
dd 
WY 
av 
av 
av 
av 
av 
gv 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
WV 
WY 
WV 
WV 
WV 
WY 
WY 
WV 
WY 
WV 


VOVNY 
VOVNY 
YyNOT 
YyWOT 
IHJUO 
WAVY9 
IHOUO 
WIGNY 
INVOW 
310S¥ 
ovavs 
ovav 
IS) 
Isn9 
ISn9 
ISni9 
1S) 
1Sn9 
1sn19 
ISN) 
1Sn19 
1Sn19 
1sn19 
I8UIA 
T8UIA 
SOWIW 
SOWIW 
NONND 
THOYO 
IHOYO 
IH94O 
IHOUO 
THOYO 
IHOUO 
IHOYO 
IHOYO 
VOauv 
VOauY 


SUdYTOA PPELOTJEdIAdUq eWUadsoudwe) 
Adddd 3 “duaW TISseuq ewuadsouduey 
*,adoj (*pneg) wnueXonb wntdwey 
*jado) trysmafey wntdwe9 

“wS°C°C euended stjouewe) 

"IG SNYeT[NIOND uopowwATe) 

“aypTyos uofew euayquewwA Te) 


AdJ3g BF “WUaW Trysmele 
(EZ16/bybb) “ds sn 
“4g"d (°71) eaquebr6 
“ASaQ. Saptounonw w 
*[SWaH (*YyjUag) WNaTNuaed w 
[[ IAN] ASUdTIA 
"swung 144 }eTNOS 
*wS°J*Y asuauOWOT[OS 
[[ fun, asuatyrAopnasd 
dyTYM" 1°) wnsopnyed 
SUaAaqS wnundsqo 
“LLIN wndtpnga-oau 
SU9ATYIS TTUeIT 
“wS"d°¥ Trysmaley 
*7 wn, [Aydoutr 
“anbsaq wnuajtseuad 
*qxoy Pupuejused 
"ug°y eyeTNounpad 
“ysseH elTeydadojewary 
"USSTOW SNSuAYyOT [ed 
“DIW (*1@) BdIgaT~a9 
*[Zuaeuy eueTTadn 
sawy (“TTIM) e3edTTdI 
"AYTYIS STSual[[adtu 
“uyTys eros tBu 
“$°qyoYy Pons] OT] 
tabu 
“UF[YDS Saptotsezso 
“Tpury (*1a) et tosy1ysnb 
°99ag SNI1} 
Jouung snjzeqyid 


y PTSODATe) 
yyueoeaAye) 

Stdo.'yo[e9 
ntuooodoye9 
ntuobodo[e) 
wny{{Aydoyey 
wnt [Aydore) 
wn, {Aydoyte) 
wnt [Aydore) 
wnt [Aydo[e) 
wn, [Aydoye) 
wn, [Aydoye) 
wn, [Aydoye9 
wn, {Ayudor[e) 
wn} ,Aydoye) 
wnt [Aydore) 
eduedtt[e) 
eduedt{ye) 
Pupuel[ [eg 
eupuelyT Teo 
PTANTIPTeD 
PA ayquelTe) 
J} ayqueleg 
0} eyqUPTe) 
OT syquele) 
oy syyuele) 
eT syquereo 
de ayqueye) 
ue ayyueyle) 
SOA SnweyTey 
17S Snweye) 


381 


ud yss/qu 
Ad qu 


u4 qu 
[9 

192 

ps/qu 

ps/qu 

49/qu/s6 

ty 

W/TL/T9 uy 
Jy 

19/ys 

0 qu 

0 qu 

ys/12 

19/ys 

19/ys 

19/qy 

AJ 19/ys 

W 19 


wy /I1/U4 w=} 

W-4} 

W-J4 

W-dU} 

$1 /w9/u4 w-4} 

W-4} 

W/w4/JL/21/u4 w=} 
W-U} 

W-Uy 


wo/ 41 wW-4} 
W/T1L/w9 w-4} 


> 3009 *AdAL 
S4sn INV1d 


»Jaddag JOH 4O ITTTYD, 
,taddag 1aaMS UO UdaaUd, 


,taddag Auuay), 


0,OUON (TY) 
0,OUON (IV) 
nebty 


B,eS OT eMy 
,URag aptseas, 
,URaG POMS 4O yDeP, 


, puow Ty 
ever ‘NN TTeON, ‘TTPBN 
TT ebuelew/ tpebuntng 


TSM TY/POpuy/eopy 

tp ebueylew/ttebunyng 
130N TTRON, ‘TTeON 

1pTebuelew/ ttebuntng 
eopy eTeW (PTW) 


tp ebueyew/tpebuntng 


,BuetA-BueyA, £0,285 0,85 


oO 
= 


av 
av 


Oo VU 
_— 


av 
av 
av 
WY 
WY 
WY 
av 
av 
av 
av 
WY 
WY 
av 
av 
av 
av 
av 
av 


= Lad 
Wildl Oe re O WO WO lo ll 


re O 
tu Lud 


34 av 
E| av 
J av 
d av 
d av 
S av 
33 av 
B| av 
3 av 


-3009 :3009 


NV10S 
NV10S 


NV10S 
VddV¥9 
VddV9 
YAdAd 
Y3adA9 
JIVOd 
viand 
yrana 
vrlany 
111d0 
YNNVD 
VNNVO 
ovavd 
Jvavd 
ovav4 
Jvavd 
JvaVvd 
Jvavd 


4SUung 
ISung 
4Sung 
ISuNg 
ISN 
3Sung 
3sung 
3sung 
asung 
ISUNG 
3Sung 
3Sung 
NONNV 


- 3009 


-JWVN NOWNOD PUP FV,VYVMAX SNLVLS dNOYd ATIWVS 


"7 suadsaqnuy wnotsdey 

*ypuas wnssoub “ueA °7] wWNnuUe wNndISsdey 
YSt4T (*TTW) 

awuOsTSPuad “URA °7] wWNNUUe wWNdISde) 

*btiw euerjaddiz stuedde) 

"yey esoutds srtuedde) 

JeBuluns eqyeuonfOAUT eruernytdey 

“PTIA OFETTOS PTuetnyzided 

ayeTA’ LS wnuabr1otds wnipadty tide) 

"yauey (*[eA) aSuasuoy wntyyue? 

yung (*TeA) wnsabtwAd wntyque) 

"waas (*4° S404) wNyequeg wntyque) 

"yquag sAydeysojyda, eualsue) 

"7 POTpur Puue) 


“TTIW PaUIII09 eUUe) 


*yeug eprBbuny 

Aeug*y eadtuas 

"4uaW (°9G) eduedoudtw 
“noyl (*1qny) ewrztew 
"90 (°1) Stwuoytsua 
“nou, edt UueY Ved 


*yuaa] suena 

Keug*y ASUdTIIA 

*yuaa] ISUBOUOYTUPA 
*[SwaH wnprdes 

Jung asuauowo]es 
*yuae] wnat [nb] 

“7 wndtput 

“PLTIM wngnsuty 

"waes tAaAueY 

*ywe7] 9 °13NUg aueUTUD 
*yjuag wnuadse 

"4UaW (90) WNTTOsTyNse 


PT[TPAeUP) 
PI TeAPUR) 
eTTeAeue) 
PL TeAeue) 
PI[TPAPUP) 
PI[PAPUe) 


wn tueue) 
wntueue) 
wntueue) 
wntueue) 
wntueue) 
wntueue) 
wntueue) 
wntueue) 
wntueue) 
wntueue) 
wntueue) 
wntueue) 


*swoul @ °J°400H (*xWe71) eJeuopo eBueue) 


-$3193dS 


382 


0 

IL 
O/W/TL/31/4V 
0/91 


MY 
al 
MY 


wy /Wd/TL 


al 
19 /wy/W/44 


MY 


OPMY PUPPY 1,14 
OTIUIMTIAd, 
nyeseT ew 


;POOMUOUT BAS YyINOS, ‘NTeS 


,[aune] sappog, 


/PUUdS PT}904, 
,PTSSED, 
,PUUaS 39440), 


1JBMOUS YUTd, 
1A@MOYS [P40 YUTd, 
,J8MOYS UaPTO, 
1ysng a[puey, 


,yUeTg wuoMBulYy, ‘enyeg 
eyeseylew 

®,0 PTW (eT en) 
“W-PSNATY/*X-OTOPly 


tro, tbun4 
/tangny 1,04/2,10 1,84 


neTty/tsepty 

, AueBoyew 
uetquo[o) ‘ooueqy, 
»MedMedg, SOJSPHEL 


,9UTA UOOTTEY, 


apoyneg/nebiuty 


WV 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 


WV 
av 
av 
av 
av 
av 
av 


av 
av 
WV 
WV 
av 
av 
av 


IONIZ 
AQ0dv 
VASV9 
VASVI 
Jvavs 
van] 
LOdvS 
YS3V9 
YS4V9 
YS3IVI 
VS4V9 
WS4AV9 
VS3V9 
YS3V9 
YS3V9 
YS3V9 
VS3V9 
0oV14 
0dV14 
0OV14 
0oVv14 
0dV14 


VosuV 
AI0dV 
AD0dV 
AI0dV 
AIOdV 
AIXVS 
LIYHI 


LA941 
J1avo 
Y3dA9 
YAdAD 
NIdVS 
Ssvud 
OZIHY 


“wnyds ae TURPYauMOd-dRAOU WNIT qu ze) 
uog’9 (°7) snasou snyjueueyye) 
auoow’s euended euruensey 
"4S84U04°9 RB “YL PTLOJIJasStnba eutuensey 
"uung’y apTeuysne wnwuadsoueyse) 
"7 StwuosTT Ty eyzAsse) 

"[TSwaH wn, Tyebow wnwuadstptsse) 
"7 e402 PISse) 

"ywe] Powels esse) 

"7 STpTejUapTIIO PISse) 

"7 saprosowlw esse) 

esopou “dss *} edtueael erssey 
“3°77 stpueuBb etsse) 

“7 OTNysts etssey 

uasauj4 PAU OGoOWAPIp esse) 
“TTR@G°W'4 TTuoqjUeG PISse) 

"7 eqeTe eIssey 

"quan PLTOsaetmauB etuease) 

“1g PI[OJSPTIN[D eluease) 
*wnats euended *jye eruease) 
“wna[S eTOOTJUuow “4yye eluPase) 
“BLI9 Tluewuapay “yye etuease) 


“yueW Xe °Tg PueTYdwNU PIOAUP) 
*s6W ST[ TOW eTSuayynuue) 

“usaW Truobauboew etsuayynue) 
atdsaT[I9 erfOsIqeT eTsuayynsseg 
AdJdd BY “UMW TISSPuq PTSuayjnuue) 
4apysy sntdwe snjyepodue) 

“weseW (TYeA) esnyau euOWUeY 


SUdTW StwuOsTUAd eUeTUTUe) 

"7 eAeded eotuey 

"7 ROTIpur xaueg 

PLT [Pd STSuaeyng xaue) 

“7 wnqgeseotpey wnwuadsorpue) 
“UTIM PBSONXaTy auTWwepue) 

“JUaW ("4NOT) eTVeTYIeUq eTT[eueD 


383 


oy/my/dy 


W/w9 
My 
My 
dy 


Ad/MY 
ng 
el 
al 


da 
ud 
qu 
uj 
uj 
4y 
43/ys 
4} 
42/Q4 


Jo/qu 
qu/46b 
49/qu /4B 
43 /qy 
qu /46 
qu /46 
qu/46 
4} 

43 

44 

4y 

4} 

dy 

4} 

44 

44 

dy 

qu 
w-J4 
43 

43 

12 


ByeuPyey 
,044Ua9, 


ny Istye4 

ny Isty,e4 

, OMA , 
,SSPU9 Jung, 
»SSeUQ TSJJNG, 


aelaey 


“Y-ISTTByOuRMg/*Y-ISTTPSTY 
"¥-TSTTPJOURMD 

Isn, eq 

tsn,e] 

aelaeq 

Isn,e) 

, Quo2S4209, 

,82L] U0ZO) ATTS ‘yOdey, 
»APpa) ued lUaWy [euqUs), 
APpad, 

OIpy O]eMy 


ny NyN OTeMy 
OIpy oyeMy 


>3WVN NOWNOD PUP 3V,VUVMX 


- oO 
eaawaawwa 
= 
a 


oO 
—saAaagdncaaatwdwaaawdWwwiwiar- 
Qa 
<x 


OOO 
Lay et he 
a Qa 
C<@ <r 


:3009 -3009 
SALWLS dNOUd 


1HOY0 
IAYVd 
1va39 
N3WAH 
N3WAH 
VAIVW 
viend 
VLOAN 
Jvev4 


Jvavs 
3IV0d 
39V0d 
JVIdV 
3IVOd 
39V0d 
39VOd 
J¥W1N 
J¥W1N 
J¥W1N 
JWW IN 
J¥W1N 
JVW1N 
J¥W1N 
J¥W IN 
JVW1N 
J¥W1N 
YUVA 
yawog 
VI13W 
VI14W 
IVLIA 


-3009 
ATIWV4 


"aqylUyosS STSuatueX ST[A}SO}eUa) 
*uBuoug SaproujITTeYyy Stuaqzdojeua) 
“| wnsuawap wn, ,Aydozeus) 
[S@dug WNT TOsTHuo,qo sauewo] eyda) 
*yosog*p*A (azjuNy) wnuekuog souewo] eyde9 
"AqIN T1Taxaed snostqryo]eyds) 
Kiddd B “UsaW I1yxSMaley STTeeyde) 
Auddd 2 “dUaW PduedOuN Sapos) 
*yquag Suedseqnd ewesoujuse) 

“YjUeg 
(*Suaq xO “dun,) Twatwn{d ewasouqua) 
“UTA, PTTOJTZRT PIBYZOJUS) 
*ASaQd (°7) PaoDedde] e294 0IUaD 
uegun (°7) eoTZeTSe eT [aqua 
*7 snjeutTyoe snuyoue) 
*7] SIURITIO Snuyoue) 
“2[NYDS RF “waoy ITuUMOUG SNuYydUE) 
Aiddd RF “WOW STTIWIS S1}]99 
*yoay STSuaUOWOTeS SI}][99 
"Ig Stsueddt{tyd s14] 99 
“YOURTd ePeTNIIued Sijj[ag 
*wnyos truewAu $1412 
"youetTd (“bIW) Susoseublu s14pa9 
"quem RPOTUOZN] S14]19) 
“youetd (18) PTTO¥1ze] $1318 
Auddd 3 *UdaW Trysmeley S17] 99 
“daos rrpueugep[ iy $1319) 
"| Paquabue eISOl[a) 
"uquaeg (°71) Pupuejued eqiag 
*7] eZeUOpO PT eupe) 
"9q xe assas F “DOW e1{OJ1zSNbue el eupad 
"ulwog (°7) STTOst4z e1ze4skeD 

"uwog 
(*yquag xa *waas) etueuodes e1zeukeD 
*daubey (*qunyul) eatuodef e1qeukeg 


-S3194d$ 


384 


49 


MY 


al 
dy 


PUIUQ Ud,IS OT eMy 


,SSPUQ Apaas, 


ereg obe7 o6e7 


rT [NAW SOXOUT, 
»SSPUQ Sapouy, 
»SSPUD YOdUTY, 

ol eye Tung 


®, PIOYOUTY 
opTeye tung 
O[ eye tung 
PIOTOJISTY 


Pun 
puoy 1,e4/euoy 1,4 


,eTBbadoua), 
enqbuol, 

eT emMBu0 VO] 
eBhuo .ebu0j ly 


— 
Qaaqduwuaada=zaaa 


Ovo es 
— 


Q uw 


Qaaaaqaqanaaaa 


JVLIA 
VUNV] 
Van] 
JIVOd 
LOdVS 
LOdWS 
THOY0 
SITYHI 
AVSHL 
ATSHL 


JVYOW 
IDVOd 
JIVOd 
VI14W 


VI SW 
VIAN 
VI13W 
JVI10 
JVI10 
JVI10 
9Vv310 
LOdvS 
LOdYS 
LOdYS 


11Vav 


11a 
dONIS 
IHOYO 
I1ISV 


OZIHU » 


AJ0dV 
Ad0dV 
IHOYO 
IHOYO 


"Ig eyeystue snssiy 

UST IV’) BSusuOWOTOS wWNwoweUUT) 

*ySOyY BeTUP}}IUg-3eAOU WNWOWRUUT) 

“Ulu, (°Z7ay) SNye[NoTOe uobodoskuuy 

uog’9 ttyBunqxou wnt tAydoskuyy 

“90 (° 1a) wnqetosouey, wnt [Aydoskuyg 

“Js quoy wnzeotsad uinssorboskuug 

uoxeW (*[G) PI[OJT[NOSae eruasuays tuy) 

uoysS|T¥ Suadsaqnduad eT [ays tuyy 

“2410H SuaAtuuod “dss tAaAueYy PT [aystuyy 
“00H 

Xd “yjUag (“M[SM) eSTIDXa euoYydouoyUg 

-yyuny eueke6 stuojpug 

"MS (77) eBVequeq STuoTYD 

SWAPH SNueaqouoW UOPIYIOS TY) 
“ws's7] 

(“Trea Wed) SMzeqIdiystbuoy uoJaydostyD 

“TOA (*DIW) snduesotsey, uo,ayosTY? 

(Sp08) TTS4aToop uozyaysosTYyI 

*[SWAH SNUOTJITTSSAaS SnyqueUOoTY) 

“qxoy SNuo[JImeu snyyueUuOTYy 

“wnaTsS trysmaley snyqueuoty) 

“yood TITyey snyqueuoT yy 

"[SwaH Snutw wnwuadsauojay) 

*[SwaH snfew wnwuadsauo[ay) 

uakoy asuatytueg wnwuadsauol[au) 
~$J49US 

wnBuo,qo ‘dss wnuAd6 144 UOupuapou tauy 
gJ4ayS wnsolytquayyoo 

“dss wnuA6 tu} uoupuapou ray) 

"MS (*4*wung) eTTOostnuaz sayquey ray) 

"AYTYUDS SNxe]T snyqueaewey) 

"AYTYDS TIpoom erbadouay 

“qou"'g') (*Suaq) pyebe. sdotuag 

*7 seyBuew euaquea) 

“wnyds epunqruoy,s euaqua) 

“Ig e2e[Ngns stj[A}sojeuay 

“uyTYyIS sadibuo] styAysojeuay 


385 


S-J} 

0 ys 
19/us 

J4/ys 

W/1D  S-49./US 
JY 

qu 

my qu 
if) 

i) 


al J} 
4} 
da 

W/$1/wy /wd J} 
us 

[9/44 
da 

WY /S1/TL/AS Jy 
Ay 
4} 

wo/ dL AY 
dy} 

Aq 

A4 dy 
ps/qu 

34 S-4} 
34 S-4} 
34 S-u} 
S-41 

34 S-J} 
34 S-J} 
34 S-d} 
34 49/qy 
S-U} 


-3009 -IdAL 
S3Sf INV1d 


oeuaza 
;AIMOTY epobeg, 
OPMY aPyexey/aesexey 


OaW aPJexey/OT] IUTY 


:P99M ATL, 
nwnpnej oy, eMy 
nunqoy o,eMy 


naj eT eW 


R[ORS 


ISPMY PTORS 
P[ORS 


oxy nung 


eloes 
Pbuayo nung 


,9HueUQ 499MS, 
,wtuabuel SUTuPpUeY, 
»tInujgadeuyg, 

T[OW 

,UOWa 7, 

»AYIOPpeyS ‘OTawWod, 
owt), 

,UOTSaW 4397PM, 

O[TOPTy 


= 


— 
QW AWWAWeaA 
Q 
<x 


-3G09 :3009 


*JWYN NOWWOD PUP ZV,VYYMA SNLVLS dNOYd 


- 3009 
ATIWV4 


(€Sv€/SS}) “ds wnupuaposayy 

"7 wnzerndtued wnupuapoust) 

“uyuaeg (°7) aWuaUT wnupuapouaT) 

“$°TTEH wNsnyuod wnupuapousy) 

*drem (°qxoy) rueuPYyong wnupuapouay) 

Janeyos wnueawn,q wnupuapouas) 

“yjueg SusuTweySs SNyyUeUpUapOUaT) 

“boep eSOoSIA awoay) 

“TLOM PLTOJTICT IWS ST PeWST) 

Addad % “suaW POTSended sryewaT) 
ST8IG 

g °[6uzZ xa auuatg Pone[H styoudoystay) 

zuny (*ySSeH) snyquetuAw Snyqueystat) 

Aesey (*4d[UIS) eYSNqou “4yP PWOISOSTAaT) 

“dW (swung) wNuoTZTotds uorprayy 

MeYS*Y STUOWO[OS UOIPIa[) 

°q37 wnuended uorptat) 

dasueg StTAuaUTy [NW ezAWwoke[) 

“wS°C*e wnptwny uolAxoe[) 

mMeyuS*y asSuauowOlTes UOoT;AxoRT) 

“UsaW ("4s °wung) Jorod uo[Axoel) 

meuS*y wnduedoudtw UOoTAxXORT) 

“wS°e°f wnyeaund uoyAxory) 

“DIW (*19) wntyoyrbuoy *yse uoTAxor[) 

(€OZ SYD) wndtpur *yse UOTAxoeRT) 

“TYOd (1) Sndst4ew wntpeyy 

y9aqso (°1) Stsuauts snuqIy 

“Ig eLeTNITJau SnuqI) 

"yoRW TStTpeued snuqty) 

"uqUuOW Puaydoudew Snuqt) 

*"s°w4ng (°7) vuowtyT snuqt9 

yoeqso (°1) Stpueubh snuqI9 

“Butms (*wystuyd) Prost quPune snuqI9 

“ysueW (*qunyl) snzeuet snyppnsqty 


*$3193dS 


386 


$1/w9/U9 
al 


W/3L/T1L/49/49 


MY 
1) 


IL 


¥4/19/"°V 
wy /A5/S4 
W/wy/0 
ud 

me) 

wy /w4 


$1/w9/wy /0 
0/11/4W/S4 
0 
Ad 
MY 


my 


S-J} 
JY 

12 

12 

[2 

us 

$-J} 
49/qu 
42/qu 
43/qy 
qu 

qu 

qu 
[2/uj 
$-11/Us 
A} 

Ay 

qu 


J1/us 
W-43/[G 
S-u1/ys 

49/qu 

19/qy 

44/14 

yss/qu 


PAneMN/enen 
;PoomyTes ‘Tauneq, 
Ty OTPMy 

Ty O[PMy 

Ty OTPMY/N[Ng O[eMy 


“M-9epaeg/* j-owepeg 


erteg r6u9 16ug 


THTTyTe] 
e,ey t,t 


31049104 

33049104 

OAIOAT 

,O4RL, SOTY/ONTL 
;snapoj, ‘eyesy 
,a6es, 

,SAP9L S, gor, ‘PTIS 
199J JOD PPSNGOY, 


,U0JOUD, “(TSEMY) PT PPT 


Weg ynuoI0), ‘NIN 
,edeuy eas, 

»P4nog AAT, 

183g ATJ497INg, 
Iseqiseg 

,9SUNJ S$ ,49 SOY, 


Or 
ms li 


— 


i 
WoO Wl dll ts 


— 
wa 


ortmor 
2a2zwa 


ort 
— = 


qaaaqaaa 


av 
av 
av 
av 
av 
dd 
av 
WY 
WV 
WY 
WY 
WY 
WV 
dd 
av 
av 
av 
WY 
WV 
av 
av 
WV 
av 
WV 
WY 
WY 
WY 
WV 
WV 


av 
WY 
av 
av 
av 
WY 
av 


L3YH3 
L3YH3 
YNNOO 
YNNOD 
VNNOD 
OIWSH 
IYALS 
IWAN) 
JWNO0D 
IWNOD 
IWN0) 
NVUVW 
NVUVW 
dA 10d 
NWVHY 
VIVIL 
VIMUL 
JOVUV 
JOVUY 
VIWV1 
VIWV1 
3IVOd 
yrand 
IHOYO 
THIYO 
THOY0 
THOYO 
IHINO 
THINO 


OHdNJ 
VIINV 
NI 10d 
yNINI 
ovavd 
VOIaV 
SV13W 


"y°USuo4 euadse eIpuoy 

"wey PUOpOTT[e erpuog 

yoer snupuedaptwas snueuuo) 

*quaT [ays StSuaruowoyes SsnuPruuo) 

Aeug*y r1Buruaydtd snureuvo) 

S[aIg (UOg) RPaUTXeuy owweuboTUO) 

"JUaW (771) eTweuqueg PTUOSuaUWO) 

"7 PuOTZIPNu eUT[aUWOD 

“swung eSsnjstp eury;aumo) 

"ug°y PauPAD PUT [oUWO) 

“7 stsuapteybueq eur [auwo7 

*,sway tAddn6B ersurwo) 

"wnyds (*quaT[eyos) eaquebt6 ersurwo) 

*tadoj (asneug) euoshj{od stsAj[o9 

*uBuoug (°7) eOTJeTSe PUTUgN[O) 

Kiddd B “UUaW PUTINTAA ePUOTO) 

Jouung (*wS) eugeds eUuO[O” 

(SSE SYId) “ds eTsed0[o9 

*y20YDS (°1) BJUaTNISA eISed0[0) 

*yluag (°1) Saplotue[[aynos snajpog 

*4no7 snoturoque snaj[o9 

“7 tqof-ewAuyorey x09 

Jauyaody Xd BAlUaTg euoYydaueD Passo) 

asTOY TTYyd}1aA auABol[a09 

ay[TOYy ee, [awe, auABol[309 

"uyTyoS sueubeuy auABo[a09 

ayTOY eyeuTued suABol[a0) 

*[PuUI] eyeuadse auABola0) 

“y°qudy rrueddeq “yye auABola0) 
“ta (77) 

wnuedsontow ‘dss wnyebatuea wnaetpo) 

"| Puayronu sos0) 

"7 BuadyTAN PGOTOI909 

*ubo) PI [OJIP4yod eIUTII0) 

“7 PayeUsa} PTUOIITI 

B4OOW' JH ewHIysauaey ewHrqsoUrTT[) 

uog'd (°1) ByTY elwapITD 


387 


My 


W/0 


34 
W/why 


ud 
19 /wy /w4/0/wd 
$1/T1/49/9L 


w/S-J4 Oxy nung 


w/S-d} & , aUeMyYepeW 
qu/us 
yss/qy 
qu/us 1POd 97372, 
yss/qy 
43/qy 
J} ePunsnse] ew 
dt} PUNSNS 
uss ,PUpuessouy, 
qu opyeuy/nuewe yy 
W-4} nqy ly 
qu ,P99M BUT4, SNqounqeuew 
uj 
qu PHORYO/PHEMEHEM 
qu oBuemBbemy /1Sy obuem9 
uj 
uj 
uj 
S-d} OaW Og] /OPMY OG] 
da/qu nerney 
da 
da 
da 
qy 
qu 
ys /4} nqnqn 
us 
qu ,Ppue TsO), 
Jy aqerey iftd 


YS OfPUPW/AGETET/OAW - ITIG 
,POOM auTSOUay, ‘1SP1O404 
w~J} /tSy eMNeMN/ISY ene 


-AdAL 


av OHdNJ 
av OHdN3 
av  9vaV4 
qv ov8Vv4 
qv  ovav4 
av  ovaVvd 
av ovavd 
QV OZIHY 
QV OZIHY 
av INVOV 
WY AUVWY 
QV VWddV9 


aaad2zwWwwaa 


a 
Awe 


= 


gv YalsV 
dd OIW3H 
WY IONIZ 
WY IONIZ 
dd AVSHL 
dd AT3HL 
dd AVSHL 


= 
aqaaaaza 


gv NAYOD 
WY IH9Y0 
WY IHI40 
WY IHOUO 
WY IHI4O 
WY IS409 
WY IS4u0) 
gv 3NS39 
av vIy0d 
av IVIdv 
WY VITI1 
WY VIII 


aot aet 
lw tu 


oO 
Wile aAaaaaadaad 


— 


aE) QV 13YH3 
-3009 -3009 -:3009 


INV1d  -3WVN NOWNOD PUP FV, VYVMA SNLVLS dNOYd ATIWV4 


mMeUuS*Y SNTTOsT[dwe uo OU) 
MeUS*Y PTUaPeySTuoYyD *Jsye uo OU) 
"yyOY ST[Iqezoads eTueyTe10N) 
"7 @1poyenbutnb etueyeyoug 
“}Iv epryped etueyezoug 
"| PuedUT eTUPT[ Pe OUD 
“yqueg xa “Yyeug eSngtwNYy eTueyeqOU) 
*J1NOH ePuaWIP ST[A SOSSOU) 
“[SWaH TISUIWOD ST[Aysossou) 
SOON (°1) STw4OST[NGIpunyur Pupuessouy 
"J wndtyerse wnury 
"y°ysuo4 esorBIyTau eAazeU) 
JUOOW"S 
(*yjUuag) Saprlorptdeud wn,eydadosseuy 
*,ado) apueub wnkyzdtpopadseuy 
"wS°C °C (*ua0oy) Ssnsorseds snysoJ 
(8v1 SYdd) “ds snjso9 
°2210H eJeUUTdIUIQGNS Stuaydoydfuo0) 
“JI TOH (uayxeg) STydeutqnd stuaydoydduo07 
“72 10H aeueBueqwoloy stuaydoydfuo07 
“wS*S* 
(*T1e@°W'4) Snueaqqrud snduedouAu0) 
“1g (°MUTAY) BT[OJTUPeUBA STyUOquAUO) 
uakoy stSuauowoyjos seqkuo) 
“4ITYIS (*4ITYIS) STTTqeutw seqksog 
uakoy snze,nounpadtbuo, seqkuo) 
uakoy (°29ag) e}eUZO eTSu0) 
uakoy stsuafuertey etsuo) 
FIOTTT4°M'9 STpueub euay zUeUdU0) 
“quem euended er1uetu0) 
“7 WNATYES wNupue uo) 
“| stpeutwua} auly,Apuog 
“ABYD"Y (1) eSODTINUy aUT[APsOD 


*ywe] Pe epuooqns PIpuo7 


>S3194dS 


388 


W/34 
Ad 


Ad 


Ad 


34 


wy / TL 


$1 


19/quy 
19/qy 


19/qy 
19/qy 
43/qy 
uj 
[9/uJ 
uj 
us 
uj 
da/uj 
da 
aa 2) 
Jy 
4} 
4A} 
Ay 
ys /4. 
Ay 
4A} 


44 

Jy 
43/ys 
44 

4 

41 

44 

4 

Jy 

Jy 

dy 
da/uy 
Jy 

44 
S-J} 
19/44 


enjy O[PMy 
, 38}}a6un0) ‘mMouueW, 


,UTYdWNdg, ‘PTUOaPMy 
,daqunon), 
,UOTOW ASMW UO 79aMS, 


,AUIA Jaqqny ueTpUT, 
TUT TUTY 
OpueMy Ty 


TUT TUTY 
TSINyTy 
/Nseses/opuemyty/tynues 
ISINYTY 


TUT} TUTY 


OpueMy Ty 
TSINYTY 
TUT IUTY 


eped (1,24) 


& , JUeMYePeW 


Or 
mm ud 


OoOoNVv 
— 1 


qQadqaqaaaqaqaaqareaqaaaqanaaqaaa 


— 


anmaaqaaqaqaaqaaaaqaaaqaaa 


— 


av 
av 


av 
av 
av 
dd 
dd 
dd 
dd 
dd 
dd 
WV 
av 
av 
av 
av 
av 
av 
av 
av 


av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
dd 
av 
av 
av 
av 


YNINI 
YNINI 


YNOND 
ynony 
yNONd 
WAVWYS 
WWVYD 
WAVYS 
WWVY9 
WNWYS 
WNVUS 
THDYO 
J1ISV 
Ven 
Van] 
Van) 
van 
Van 
Van] 
Van] 


van 
van 
van 
van 
van 
van] 
yan 
van 
vunvy 
van 
van 
dA10d 
WS3V9 
WS3V9 
OHdN3 
OHdN3 


(vES SYIG/8Z° IWW/62661) “ds eyIqunong 

“JOTV PSOT[Npaw “ued °7 Odad Pe LIGunong 
“UTOq XB “YONG 

(*ywey xa *yong) eyeydsow eyIqunony 

“7 SMATyVeS Stwnon7 

"7 O[Taw stwnong 


*[ado) tuapod 

*tadoj (uayeg) Saprortpoxey 
*yeadoj eyepnedtz{nw 

"ysuo4 PLOIASSIP 


"y1OW (“YTATYA) PSOUBATARUG 


“00H (*A8U9) SaprouyseTg 


S1uaydouay) 
S14a}douay) 
S$ 149}.dous) 
S$ 14a}douay) 
S$ 1u9}douay) 
S149}doue}) 


“y¥SSPH (*1[G) SaqzTUuydeue ST[AysoydAuy 
“ug"y (*qxoy) euoTyIpueub e16azsoydhug 


"JSOY TauOW TTY 

*wNydS TIPUP[UTOM 
udTIV°x°J ePeuoqun 
USTTV AD STwuOsTUeT eds 
"ySsOy STSUaTRANUNA 

“q31 [uawaou 

*ySOyY eduedtusds 


SdTUM LD STTeUTITPow 
“T[TaNW PueTUOUUT Dew 
“1g eTeBIAaPy 
UdTIV'X"D Trysmaley 
*JSOY WNUOTSPAUT 

ual Iv"x"9 esogoyb 
“quem essaudap 
STIUM* 1° PPeP4oOd 
“ySOyY ead TUaS-OauNe 
OTIUM* 1°) PUeTUSTTe 
“ysOy Truryrure 


ekuesozdhuy 
ekueroqdcuy 
eAureroqdhu) 
ekuero0qdhuy 
eAueoozdhuy 
eAueroydhuy 
ekueroidhuy 


ekuero0qdhuy 
ekuen0idhuy 
eAueso0zydhkuy 
eAueroydhuy 
efuer0qydhuy 
eAued0idkuy 
ekueroiydhuy 
eAuerojdhuy 
eAueooydhuy 
eAueroidsuy 
efuer0zdhuy 


*yadoj (*yynusey) StTAuaua snutsdkuy 
*ysoy euended erpnug 

“JSOF TIJIMAP ePIpnug 

yeZ1OU) aeyaqesA uojouU) 

ZEZ1OUD SNuoTsZIT[Isnd uo.ou) 


389 


MY 


W/w) /w4 
My 


W/W9/M9/TL 
AJ 


wy/A4 
A4 


ke 


w9/W/44 
MY 
MY 
MY 


punqeung 


Teqreg 1 


TeMyTuUy eT OW 

TRMYTUY PTOW 
oyeUNg/Oxy 3, PMY 
“J-9,PmMy4/"M-e Teg 9, eM 


a 


3, PMY 
o6utg obutg 


— 


n[ng 3,emy 


— 
madaagqamadwiaaadawwwaaadaawadaaawwiaaadaaad ui 


Pomp 1,14 


~ 


;ITUaMWNL, SOAeY Ny T,T4 


oO 


nerney 


oO, eyPua0g 


dd AVSHL 
dd AT3HL 
dd ATSHL 
dd AVSHL 
dd AV3HL 
dd AV3HL 
dd dA10d 
dd QIdSV 
AD QVIAD 
av VuVWY 
dv NONNY 
QV NONNY 
dd HLVAD 
dd HIVAD 
dd HILVAD 
dd HLVAD 
dd HIVAD 
dd HIVAD 
dd HLVAD 
dd HLWAD 
dd HLVAS 
dd HLVAD 
dd HLVAI 
dd HIVAD 
dd ALVAD 
dd HLWAD 
dd HLVAD 
WY JWNO) 
WY IONIZ 
WY XOdAH 
WY XOdAH 


-3009 :3009 -:3009 
>3JWYN NOWNOD PUP AV,VYVMA SNLWLS dNOYD ATIWVS 


*jadoj (*}suo4) SNSTAUL SnuosotA) 
“yur (*4uUuNyYydS) sapo,ABuob snuosoy2h9 
Bury) (°}S404) snyequap snuoso[rAQ 
*jadoy ("1a) snyeptdsno snuosoyohy 
"4yg°d TrueAuq snuosoy[ rh) 

*tado) (°Sa9) snuetueddaq snuosotoA) 
[S8dd (°}SU04) SaPToydtysouse snuoydol[dAy 
"soy SISUaaUTNB-OAOU SIZ, adOT[IAJ 
*DIw tryudwnu seok9 

“1g BP JeuYSOUd e[NYyZeAD 

STATO SNyelOIyed xATed0yVeAD 

S[TaTd snyjyuewso xA[edI0YyIeA) 

Aayeg TauowzyIyM Peay eA) 

*Tado) P1LYIA eayyeAD 

*jadoj (*yx5eug) eyedUNUZ eaYyyeAD 
*Tadoj eyeuutdtuz eayzed) 

“177OH STSUaUOQWOTOS PaYyzeAD 

*jadoj (*4y9°d) STSuautBues Pay ze) 
asneug T1yDO}Suasou Pai.jeA) 

*tado) (°}Su04) eJeTNUNT eoyzeAD 
*tadoj (uayeg) rausoy eayzery 
*Tado9 (*¥00H) Suduundap eayzeA) 
"Jew Tebptuuaydeuq eayzeAY 

*tado) nyoueg Peayzedy 

“4uUgeD TIPpoqrysue eayzeA) 

*jado) eye Pauzer) 

*tado) esopnoroe eayzery 

"s°ued (°18) eVeTTIO styouery 

“TeA PITTSaWOp eWNduN) 

"$°TeH euabideos oBtpndung 

“uquaeg Saptotyouo ob1 [Noung 

azquny (°4no7) eYeTNyIdGeD OBt[NduNg 
Adddd 9 “dUaW TrysMaley stsdoruedn) 
AJAad BY “AUaW eTepNed stsdotuedny 
uoxewW ("*[[1ge1) BPautweuys PION) 


*SA193dS 


390 


MY 


MY 


MY 
MY 
MY 


My 
MY 
My 
MY 


w4 


wy /A4 


AJ 


S-47/ys 
S-U4/ys 
ys /qu 
S-4/ys 
Us 
S-4}/ys 
qu 

Ay 

S-u} 
ps/qu 
ps/qu 
ps/qu 
ys /ps /qu 
ps/qu 
49/Ps/qu 
ps/qu 
ps/qu 
ps /qu 
ps/qu 
ps/qu 
42 /ps /qy 
ps/qu 
ps/qu 
ps/qu 
ps/qu 
W-U} 

J} 

qu /46 
qu 

qu 

qu /46 
uJ 

us 

uJ 

us 

uJ 

us 

us 


AINSN 

euNnueW 
PlNquersty/Isnstsnjew 
auemMBN neyes 

eunueyW 

1oT] 


1SSP49 INN, 


TUIN I, TJ 


neqneg 


ppepueyl ew 
epeg (1,4) 
,SSPU9 YONO) uo epnuuag, 


,SSeuy uowa, 
obue7 ‘obuey 


ning nem9 
IpueMyOuUG 


“M-owes T,t4/"3-nemg 1,14 


oO 


= 
wawaadawa2zadzaodcawWwoWwwWWwdodaowwiaokuwdadaadaadcadada 


— 


av 
av 
av 
av 
av 
av 
av 
av 
av 
WY 
WY 
WY 
WV 
WY 
WY 
WY 
WV 
WY 
WV 
WY 
WY 
WV 
WY 
WV 
WY 
av 
av 
WV 
WY 
WY 
WY 
dd 
dd 
dd 
dd 
dd 
dd 
dd 


INSI9 
INS39 
INS39 
INS3I 
INSJI9 
INS39 
INS39 
JILYN 
JILUN 
YddAd 
Y3dAd 
YadA9 
YAdAI 
YAdAD 
YadAI 
Y3adAI 
YsdAd 
YadAd 
Y3adAd 
YddAd 
YadAD 
YddA9 
Y4adAd 
YAdAI 
YadAd 
VS3V9 
VS34V9 
490d 
dOWAD 
GOWAD 
J9VOd 
AV3HL 
AVSHL 
AV3HL 
ATSHL 
ATSHL 
AT3H1L 
AT3HL 


YIOTTIDM’D SPeTUTIeT 
(Z10€) euetuewTeZzjUTaY 
"yoay PSOT[IA-OAI[NJ 

yjsng ePeaPIeUqIT[ IY 

*[SWaH TISUTWOd 

FIOTTTO'MD XATeDOUaYy Ve 
*ysu04°9 BF “YL eSOWAD “yye 
*[TUIM e[Ndeuy s 

“TAUIM SNTTOJSTPUNZOU “ye Ss 


eupueqAy 
PupueqwA) 
eupuewA) 
eupueyA) 
PupueyAd 
PupueqwA) 
eupueyAy 
nydoyouddg 
nydoy,ouddA) 


“7 snpunjou 

pueuga [tH (*SaeN) saptoayyd 
*ywe] snyeuued 

“Juay (*ug*y) snyernounpad 
"7 Snjzeuopo 


snuadAy 
snuadh) 
snuadk) 
snuadh) 
snuadhky 


*ywe] Sstsuad.eyew Ssnuaddy 


yjyuayny snyAystbu 

“UTOd Snx 

*2NOH SNOTUPA 

“7 eI 

“7 sueys 

TueA snsngy 

“7 STwuO0s4 

azquny (°1) septouad 
"7 snssoudu 

ayx4eT "aD xXe4 

(2962/6812) “ds 

"7 euoTyrweu 
*SU8d (°71) UOol[Az9 
*JUTAMYDS F SUayISy eLepuNOU 
“quyz (*xSuO4) ePeITIO 
3deys (saan) snzeuojloo 
*~ado) tAa,TSuawom 

Bury) (°1) seqrun 
“T[amMuey (*UTOd) snqeounuy 
(6€€ SYdd/9zz8) “ds 
*[ado) euosoudtw 

Buty) (*18d0)) snuopotew 
Buty) (*,adoj) snotyrubew 


OT snuadhy 
eT snuadsky 
eC snuadky 
At snuadéy 
Tp snuadsy 
Tp snuaddg 
Ip snuadhky 
Ad snuadky 
09 snuadAy 
Iq snuadéy 
PuyawoudAy 
Puqyawour) 
ep uopoudy 
ead0powA) 
ead0powA) 
uoBbodoquA) 
snuoso[oAg 
Snuoso[IAJ 
Ssnuoso [oA 
SNUOSO [IAQ 
SNuoso[IAJ 
snuoso[ oA) 
SNuOSO[IAQ 


391 


Jy Iptuny d av VWLYAW 3109S asusuoWOTeS wnwuadsedag 
4sng 
$L/MO/TL = S-49/US sepwystuy) Ift4y, ‘tptuny 43 qv VW1YAW *y8404°D 8 “YC WNSODTJNUy WNUUedsedag 
~ 4 d gv V1YAW ST9TG (°1@) t4puetsod wnwuadsesaq 
J3/da eBuolg cS avy Nnvyol mMO[Jeg (*wNYydS) TrHunupT [oy eutustesag 
uj E| dd WAVQG "MS (°}S404) EPTTOS eT Tear 
uj d dd WAVQ “Ae) eVEPIXAd eT [CAeg 
uj d dd ‘WAVQ “TTEM eTaTTeued ery eae 
4d/us 3 dd WAV “JIOW (“WuNng) ePeTNITYJUsep eT Teaeg 
uj d dd WAVQ “OOH TWeYUSP PTL TeARG 
Ad qu 130UUP), JI av IVIdV “7 &JOueD snoneq 
0 ys »yedwnuy sypabuy, HN av Nv10S *bseq (°Suaq) eptpued eunzeg 
ys /a d GV NHdvd *[ sway wnsouryn,Bbuos wny;Aydruydeqg 
ie) 3 av 3vav4 uIeud ("}SuUUag) SISUa}eUapued eT Buaqleg 
0 qu eTTYyeg, HI qv uyslsyV "AeQ eZeuuTd eTTYyed 
MY qu /ub »SSPUQ U0 LING, "q WY 39VOd *Aneag (°71) wnizdAbae wntuaq 0] A}0eq 
da ebuolg 3 av NVYOT “YyBatl eyeT[Iotquaa euoydor Aye 
da eBuotg "q ay Nnvuyol Jdasueg stuowores euoydoryAzoeg 
*MOTUPg 
da ebuolg 3 av NV4OT (*ybatl) erfos1asnBue esoydor[Azoeq 
J} nwinyt ty d AX =-9000d Jabl td wnupueyquex wntpAuoeqg 
Jy d AX =9000d “TTeM (°qxoy) wnzeTa wntpAuseg 
uj d dd SNOIG “use *C (*wS*e ef) wNTTOstquos wntpoyscg 
/WTRd 
0 1d xem Burpeas, ‘aeueqe,y Hd WY WO3Y4V "299g Nsty sAyde}SOjA) 
0 yss/qu ,eWUadsojAD [eJUsWeUUC, HS WY Joveuy “UMOUg’AI°N (°T[Ng) Truoysuyol ewusdsoqAy 
OUR] dweas, 
1D/wy/S4 qu “PWweXPY/* J-0909/*M-OP lay 24 WY JOVYeY “UdaW (790Y49S) STUOSSTWeYD eWUadsozAD 
qu /46 d WY 39VOd Snweg*y (°7) Suazed wnd9090quK) 
sdeys (*pneys 
My qu /4b 3 WY 39V0d X89 °YSYDOH) wntTAydAxo wnd5090quA) 
49 /qyu/4b ny Istye4 d WY 390d 3deys (*utul) suadsauooe wnd20904uA) 
ys d dV 3NS39 (12S) “ds eupueqwry 
S-U} d QV 3NS39 (LESEL) Bt Tostundund eupueqry 
ys/qu Punuew d gv 3NS39 VISTTIO-M"D PyYDITUZOudeW PupueyAD 
- 3009 s3dAL -Jq0) -3009 +3009 


S3sn INW1d  -3WVN NOWNOD PUP 34V,VYVMA SNLVLS dNOYD ATIWV4 *S4193dS 


392 


da d WY IH9Y0 "41TYyIS UoOTuaBoueW WNT goupuag 
ue d WY IHOYO “yoTYyy wnyqueueW WNT qoupuag 
da d WY IHIYO as[OY aTPauT] uintqoupuag 
da d WY IHOUO *T[aNW T1saMeT wNTqospuag 
da d WY IHOYO $de4S WNT[OyTAaeT wNtqoupuag 
da d WY IHIYNO "UT[YDS asuae.aty wniqoupuag 
da d WY JH9UO “L[anW aetuosuyol wntqoupuag 
da d WV IHOYO "y°quoy aubrsur wntqoupuag 
da d WY IHOUO "yoTYy*y wNpIdsty wntqoupuag 
da d WY IHOUO “| Zuaeuy wnuelBIM] [ay wntqoupuag 
da d WY IHOYO "s°Quoy TIP[Nob wntqoupuag 
da d WY IHOYO “TTanW TTYOUTZP{OB wntqospuag 
da d WY IHQUO sawy snwoub wntqoupuag 
da d WY IHOUO "ULTYS wNyedTUJOY WNIGoupuag 
da d WY IH9YO “TLTIN wnueptuots wnt qoupueg 
da d WW IH9YO *4d[UIS wNTedasojUAD wntqoupuag 
da d WY IHOUO *4L[UIS wNuqUadoUeAD wNIqgoupuag 
da sPlyduQ uoabrg, d WY THOU "mS wnjeuauNud wNtqoupuag 
da d WV IHQYO "USPC WNWISSTARIUOD WNTqoupuag 
“$° QYdY 
da d WY IHOYO TIprnob x *uzTYydS wnyyueuod wnt qoupuag 
da d WY THOU "41TYIS wNyjUeUOD wNIqoupuag 
da d WV IH9UO "udTydS wnsso[boskuyd wntqoupuag 
da d WY IHOYO S400W"S F “4° QydYy WnuazdouoTYyd wnt qoupuag 
da d WY IHOYO “wS°C°f SaproytAysojyeuad wnt qoupuag 
da d WV THOYO aJ[OY WNOTJZT[NIIded wntqoupuag 
da d WV IHOUO suaboy wnquawWwtTNdT[ed wntqoupuag 
da d WV IH9UO "yoTyty wNnyeuedTed wntqoupuag 
da d WY IHDY0 “[Pur] wngoTtq wntqoupusd 
da 3 WY THOU "UT[UIS WNITUOPaTeI0UISNe wnt qoupuag 
da d WY IHIYNO * [PUI wnyeuUaqUe WNIgoupuag 
da S WY IHOYO "UTTYOS asuauowoTes *4Jye wNTqospuag 
da d WY JHOYO SOYMPH*G*Y wnueTsToWw “4se wNTqoupuag 
da d WY IH9YO “411YIS SUeTNWae WNIqoupuag 
de d WY IHQYO “[pury (*1g) wnwisstqyeutwNoe wntqoupuag 
, PUP TOIUTOg 
S-u} teXoy ‘queXoquey 4, HN av. vsaW2 "sey (*yOOH xa ‘fog) eTBau xtuoTag 
7 o4aqag/Ouaqosag dv) sTtvav “ITI@IA PUTT[OI eauquetag 


393 


Jy eburg oyeoxy 3 av OTLan may) (“pne9) eT[oJs1,e] apturoupuag 
4} ebulg oxeoxy d gv JTLan may) Trysmeley aplud0upuaq 
da d WV IHOYO “41 TYIS wnaeydoyquex wntqoupuag 
da d WY IH4NO Jue) TasnoyseyemM wniqoupuag 
da d WY IHOYO "yg" Yyeg SAPToszesaA WNT qospuag 
da d WW IHIYO Sou BSUaJOFIUPA WNT GOupuag 
da d WY IHN “U1TYIS Saptopuea wntqoupuag 
da d WY IHOYO "UTTYIS wNZeTeTAeTNpuN wnt qoupuag 
da d WY IHIYO “wS "PP wnue,s Town? wNtqoupusd 
da d WY IH9Y0 as [oy wnutu61. wntqoupuag 
da d WW IHOYO “y°qudy wnueaTAs wntqoupuag 
da d WV IHOYO *[puI] xd “MUTAY arNedeqns wntqoupuag 
da d WV ITHOYO “DIW (*1@) attqeqyoads wntqoupuag 
da d WY IHOYO Souy wnzeuedas wntqoupuag 
da d WY IH9YO qqIug asuateqoystuoues wntqospuag 
da d WY IHI4NO "41[YIS asuauowOTeS wNIGoupuag 
da d WV IHQYO ‘ Sauly wnsouthnu wntqoupuag 
da d WY THOMO “[ZUae4y RF “TTANW wWNIDTZSOpoYys wNIqoupuag 
da d WV IHQYO *qxoy IT, [@uUau wNTqoupuag 
da d WY IHQUO “J1TYIS WNsovabutyred wNIqoupuag 
da d WY IH9Y0 "3° qyoy wneaundund wntqoupuag 
da d WY IH2Y40 *[TPTy wnadtund wntqoupuagq 
da d WY IHQUO 4} [YDS asuaweund wntqoupuag 
da d WY IHI9YO "41YTYIS ewasky[od wnIqoupuag 
da d Wy IHOYO "4TTYDS wNyjuetald wntqoupuag 
da 3 WY IHOuYO “y°quoy wntuysebAyeld wntqoupuag 
da d WY IH9YO “4dTUIS ateysAyoed wntqoupuag 
da d WY IH9YO Souly wN}{Nd90 WNT qoupuag 
da d WY IHOYO "ULTUIS WNT TOJSIT[NW WNT qoupuag 
da B| WV IHOYO *[puly wnuesscow WNT qoupuag 
da 3 WY IHU “4y°quoy wnuet[ you wntqoupuag 
da d WV IHOYO *pneg wnueljaquiw wntqoupuag 
da d WY IHOYO “J1TUIS wNnutw wNtqoupuag 
da d WY IHI4O a4s[OY asuayte,ew wnt qgoupuag 
da d WY IHOYO "yuoTyty wnyTAydousew wntqoupuag 
‘4009 -AdAL :3009 :3009 :3009 


s4sn INV1d = -3WYN NOWNOD PUP AV,VYVMA SALVLS dNOY¥S ATINVS *S3193dS 


394 


0/w9/W/wy / $1 


dy 
My 


my/dy 


MY 


w9 
MY/W/49/w9 


MV/A4 


w9 /wy /44/19 


Ad 


qu/4b 
qu/u46 
J/ys 

qu 
us/qu 
us/qu 
44/ys 


yss/qu 


43/qy 


yss/qu 


43/qy 
ys/qu 
us 
43/qu 
us 
49/qy 
us 
ys/qu 
ys/qu 
ys /qu 
ys/T9 
[2 
| fe) 


ys/{9 
uj 
uj 
uj 
da 
[9/dea 


da 
4} 
Jy 
J} 
wel 
4} 
Jd} 


,SSP4Q ONTG TPUeN, 


ISTS TUR] 
INya}9] 


oyesty/1se, epty/auabab ty 


,ABAOTJ SPUPTS] UOWOTOS, 


Inyaya, 

,O0J979H, 

Inyaqa, 

PTUPYOM O[PMY/PTLeH] OTPMY 
PxN OTe 

e7e,¥ OT RM 

PTUPYOM OTPMY/P TYP OT eM 
nun nun 


eBuolg 
eBuotg 


onxeOoHV 


oxeoxy 
OYPOAY 
oyeouy 
*M-OT Te3Nng/*3-ese [NUNN 


oO 
aqA=ft= 
be Te Sn a 


= 
<x 


Oo rT 
aaaAaA 
aaac 


co 
qgqaacaaoaaoaoaoaaaa 
<aeetctcctcaetatcctcatcatccec 


QagaWreS2weerzaadaandadSswWWwaAaWwAO OW oO 
(=) 
< 


Re 
aa 
<< 


— 
aaaaqaaqaa aaawwa 
aqooaooaoa aqaouwuuwd 
x<aetcccc x<eaaaqaac 


— 
Qa 
<x 


JIVOd 
JIVOd 
SV14W 
VIVI1 
JVaEv4 
ovavd 
ovavd 
Jvav4 
ovavd 
JVAVS 
Jvavd 
JVaV4 
ovEav4 
JVaV4 
Ivav4 
ovavd 
ovavd 
Jvavd 
Jvavs 
SOWIW 
ovavd 
ovavs 
ovavd 


ovavd 
SNNIQ 
SNNIG 
SNNIG 
NVYOT 
YINVS 


VINVS 
JILYN 
JILUN 
JILYN 
JILYN 
JILUN 
JILUN 


May) (*Yyd9Yy) ASUsUOWOTRS 
MOY) (*TIUIM) T4aburyoau 


snwej*y (*4g°y) wnadtuas wntyuqueysig 


snwej*y (*71) wnsodtued wntyqueystg 


"yyeg (*4SUPW) WNYOTyTAued wnwuadsouadtq 


"90 (1) etTostsua ey Tauetg 


*DIW wnyzeuoz 

"90 (°PITIM) wnurynyaa 
“9G (71) wnyeT,Taqun 
"90 (71) wnsqanbry3 
"9d (71) wnsopytuy 

"90 (°MS) wnsonz04 
"ASOQ (°MS) Snuntduoos 
"90 (“qunyuL) wnsowadeu 
“yquag (°7) wnyTayotnd 


°9G saptoduedowu0 


“90 wnxe] 

"90 (“PITIM) wny[Aydouazay 
"9a (°1) wNnduedouazay 

"90 (°7) wno1zabueb 


“TTAUL 3 ZUTYDS (*[aw9) wnued 


wn Ipowsag 
wn tpowsaq 
wn tpowsag 
wn tpowsaq 
wn tpowsaq 
wn tpowsaq 
wn tpowsaq 
wnt powsaq 
wn tpowsaq 
wn tpowsaq 
wn tpowsaq 
wn tpowsag 
wn tpowsaq 
wn tpowsad 
wn tpowsaq 


“PITIM (°1) snqebutA snyquewsag 
“UNOT] PPRTTOJIU} STuuag 


(622 SYdd) ° 


ds stuuaq 


"uyeg (*PITIM) PT [Audouazay stuuag 
"IPs 


(*[SwaH) ewry,ToeuB *uea suebala Sstuuag 


auOOW SUapURIS PI4paejSUUaGg 


O4U0OW (*yDeUG) STSUBOWRS eT 4paeSUuUag 
"4U9°D (dayxeg) eLVeAUNDUT eT4paeysuUag 


Jasueg e7e2[e4 as0uiUdOUpuag 
Jasueg eruowoyes ezAwoupueg 
Jasueg 


(*yq4oy Xe *[qG) ePURTIPueMUTau eZAWOUNUAG 


*[YUIM 4a1YI9TYOS aptud0upuagq 


ap tud0upuag 
ap lud0upuag 


MOY) (“[XUIM) PSOAJOU aptUud0upUag 
Mey) (“Yd9Y) STP Iqeulw aptud0upuag 
May) PT[O4,Ibu0] aptud0upuag 


395 


19/qu 3 Wy 9SOIG *ysuuag epIdsty eauoosorg 
WEA BSaUTY) ‘PURg, ‘aeyy 


S4 12/qy O[TEMY/eTSY OTeMy/euUeY 3 WY 39SOIG “yung (*4no7) eJUaTNosa eau0dsoIg 
WweA [PT4ay, 
W/14/MV/ 24 19/qu “ISPmy Teg/etsey neg 13> so WY «<9SOIG "7 PuasTq{ng eas0osoig 
WEA W9}PdUD ; 
wy/S4 19/qu ‘wea, *T¥N ND 1, 14/1ey oe ee | ee S10) Ot "7 eTeTe Pau0dSOIG 
S4 qu TyN,N) 1,14 ld WY SOIC (26€61) “1 e2eTe “4se PaV0DSOIG 
19 3 Gv ovaV4 "J°YOOH PXdTJau eaTIOIG 
4y d av 37110 ST9IG I4aYyoaTYIS erUaT[IG 
J} Tpnw d Qv 31110) =“ {60H (S4TUM"L"D) STSUaUOWOTeS eTUaTTIG 
44 d ay 37a *[600H (*wS°9°y) Stubtsut etuat{iad 
11/19/81 1-43 oeuoey/npnw ld av 311d y44ng suabur eruaT{ ty 
44 TpnW d av 37d *{600H eLfostzeuasd eTUaT{ IG 
W/31/TL/9L 1-4} pnw ld Gv 37110 *[buoH (*wS*d°y) e}eUaud eTUaTIIG 
My qu/46 ,SSPUQ Qed, N WY 39VOd Pssereg (YUNy) STSuauoWTy eTueVIHIG 
qu/46 ny Istye4 3 WY 320d “ug°y euaBozas ersueqbIg 
my qu /us d WY 390d "sqqoy euabiqau erueqbIg 
qu /46 3 WY 39V0d *asng (*Ulu,) Sudtunud eTueqt61g 
qu/46 d WY 3J9VOd PpuewuaH ([Sdug) auydeqoudTw eTyezIOIG 
My qu/ 46 1SSPU9 doJ-19y}ea4, J WY 39V0d “ZW (°1) STuetnsut erseqIbIg 
my qu/46 ssseu9 qeuy abuey, J WY 490d JapTaoy (°Z}0Y) STueIT IO efueqibig 
qu/46 d WV 39V0d PpueuuaH SUapUadse eTuezIHIG 
0 qu /PTYIeQuas Jat, HI WY 30VUuY Burqung (“ppol) eyeTNoew e1yoequajssarq 
0 qu /PTYSeQUassatG, HI WY 3J0vuY “JOH Tasneq erysequasjsarg 
da S WV IH9Y0 “Ig suat[ed stxa[dowAptg 
ws" pep 
us 3 3d OIdS¥ (MS) eTNzeounszy “ype PUaP,YyowApIQ 
uj 3 dd 91319 = “M4apuN (*J*wung) ST4uPaUT, ST4azdoueudIG 
Ay/us d dd SYX9IG “49° SMUNTIS BTUOSyIIG 
4y/u4 3 dd SXIIO "120W Tabptuuaydeuq eTUOSyIIG 
if) d dV VHIIG “yusa] WNLOTJTITISSaS wnNTeyadeystg 
[9 d qv YVH3IG *yuse] wnaptotduoos wnyejadeyoig 
if) d av vHIIa *[490g (°999g) wnuended wny{ejadeyudigq 
:3009 DAdAL :3009 :3009 :3009 


SASN INV]d  :3WVN NOWWOD PUP 4V,VYVMA SNLWLS dNOYD ATIWV4 *S31934dS 


396 


A) da 


Ad us 


Ad us 


wy /A4 us 


TL/31 dy 


4} 
19/qy 
Sd 19/qy 


34/S4 19/qy 


enjy O[PMY 
Ipy t,l4 


Tpy td 


TT Tquew ewnyey 
ewNye] 


,abeqqe) usay, ‘°F-9eyel[ I] 
PWNYE] /*M-PIWISTS ewnyeY 


ntnqty 

n[nqty 

n[ngty 

n[nqty 

npnqty 

ninqty 
aueyeue[ng/N[ngry 
(yea, B1q) npnqry 
(Jeo, [[ewsS) aueqzewntng 
nqty 

ATNQly 


(eueny) 1eyeuy 1,14 
agosy 1, 14/087 1, 14/1Sy 
PTRMY/AqueTyN/ISY OTPMy 


aaaaa 


a be 
wadcaawwwadaadaaawawaaa 


| 
uJ 


dd 
dd 
dd 
av 
WY 


WV 
WV 


WV 
WY 
dd 
dd 
dd 
dd 


dd 
dd 
dd 
dd 
WY 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
WY 
WV 


WY 


J1dSV 
I1dSV 
J1dSV 
YNINI 
IHOYO 


IHOUN0 
IHOYO 


THINO 
IHOYO 
YAHLV 
YAHLY 
YAHLV 
YAHLV 


YAHLV 
YAHLV 
YAHLV 
YAHLY 
YdadAd 
YNI93 
VNI94 
YN3I94 
VNA@4 
VNI@3 
VNI93 
VNI93 
VNI94 
VNA94 
VNI94 
VN394 
VN394 
YN3I93 
ISO 
ISO 


ISOId 


*jadoj) edueosozoyuos euoldiq 

“20H eJeUUTd euOTdIG 

"4ug°) (Auog) Tae, ][TAunp euoydig 

“Asgard (71) snqyewred sopoAdo{diq 

“yjnuueg aSuauOWOTOS wNTqo[Nedo;dIg 
*[Zuaedy 

(*4dTYOS) wnpTedasouckyoaw wntqornedoldigq 

“TL IND asuapteuedtepenb wniqornedsoydiq 


SOxMeH ( “WS” 


O*p) 


asuaweuaquew “se wniqornesidig 
“uyTyos aseunpel -yse wntgornestdiq 


"3210H PT NuutTdiyidiys 
“JOH wntuedtu 

“yrney (*ywey) wnuaytpoud 
“1g Saptorpodd tod 


“MS (°Z}9Y) wNJUaTNosa 
"uy ([TSedd) TrBburwns 

“Tg WNTTOJTP4os 

au00W Saposaduey “yye 

"ug’y wnurdtued 

Aeug*y stsuaowes 

"ysOy (*yyxeG) STSuauOWOTeS 
*yyeg euyotnd 

"q31 I1Taxeed 

“T@ ewlz ew 

“uyeg STue[Nsul 

*uuny*y eduedsaqay 

"yyed (*PITIM) Pasay 

"yyeg (Sex09S) PTTOSTIIAdIT IA 
uaeug (°3SU04) PDIVAITIA 
“ua0y wnuaga 

“ysoy npNqre 

*[SWAH STuode 

“yang BF ULPUg PUOTJIIS TUeWeR 
"7 er [Audequad 


*ywe] Pluetnuwnu 


wntzeldig 
wntzel dig 
wntzel dig 
wntzeldiq 


wntze,diq 
wntzeldiq 
wntze, dig 
wntze,diq 
wnude dig 
souAdsotqg 
souddsoiqg 
souddsoiq 
souddsoiq 
souddsoiqg 
souddsotg 
souAdsoiq 
souAdsoig 
souddsoig 
souAdsoiqg 
souddsolg 
souddsoiq 
souAdsoiq 
PaUODSOIG 
PaU0ISOIG 


PIUOISOIG 


397 


$1/91 


PUISTY 

,da4] uobeug ueosebepey, 
TTIPeTewey 

TUIN 1,4 


abuapeyng 
ening 


abuapeing 
aBuapeyng 
abuapeing 
abuapeing 


BTY 9, eM¥a, PMY /OXTUTY 
eT eqooy 


1emBequy equy 


Tye Tye TY 
0, OUTSOTRY 


TTPBN 3,25 OTPMy 


-JWYN NOWNOD Pue FV, VYVM 


d WY WO3YV 

d dd dA10d 

d dd dA10d 

d Qv JLNIM 

d gv 3WAHL 

I av VOVNY 

d av VOVNV 
HI WY VAVOV 
ld WY VAVOV 
1d WY NVUVW 
d Gv viand 
d av vwiany 
I av vine 
d av. viany 
d gv widny 
d av vigsny 
d av vigny 
d av viany 
d gv vind 
I av ONOSIE 
d av vieny 
E| GV NIdvVS 
3 gv NVY0T 
d WY IHOYO 
d av ISYAW 
d Gv ISYAW 
d QV ISYAW 
d av 319SV 
d gv 410SV 
d gv 410SV 
3 dd JldId 
d WY [H9uO 
d WY IHIYO 
d dd JIdSV 


-3009 +3003 :3005 
SALVLS dNOYD ATIWY4 


d400W" 3H SNJOPpIdayT snaoj,ydowAugq 

“4g°d (°1) Saproryasoyid wnsso;bowkug 
“U°ATWA XeT TOY wnssobouwkug 

*YOOH P}Iuadtd SAwtug 

*$°OOH SAPIMIUa Saqadeuq 

* [buy asuatzIA UOTawoJUODeUG 

“4wsaW (°18) Oap UOTaWwo JUOIeUG 

*ywe] eqyeutbuew euardeug 

“qxoy PTTOs1ySnBbue euaedeug 

“wnyds (*4°3S404) STw4oyruUed xeUOg 
Aiddd B “AUaW STSUBEME[N WNIGOTOYII[OG 
Kidad B “Ua BSusuOWOTOS wNIqoToydT{og 
"Tau, asuautddtytyd wntqoyoydryog 
Adddd F “MUaW Trysmaley wniqoroyrtyog 
uasuere wnuqge,[h wntqopoydtyog 

“wnyds sipnuquab wniqoroydtj[og 

“yang WnNyUeTT [eI wNtqoToysT[og 

Auddd % “daw TISSeug WNIGOTOYdT[OG 
“yung wnzeurwnoe wnIqgoy,oudt[og 

“wnyos (*4°7) eaoeyqeds auoupueUudT {og 
(p2zZ) “ds snyjuerjog 

*boer (°1) eSOOSTA eaeuopog 

Jasueg (asneug) esOTJI[ [Ow sayqueluisiG 
“AL[YS PUuNnsuOoNs|, Stuadsig 
(2vSS/8S2v) “ds xA[eo09s Tg 

(952S/620€) “ds xAyed09sIq 

"Zaw 8 3deys (ydeqs) Iuaqst] xATeI0ISIq 
“[TSWOH ToUTTW PIPTYOSIG 

“APTYIS EZTYAIP PIPTyostg 

“[SW3H TTSUTWOD PIPTYyostg 

*mulay ezeBnfuod stuaqdig 

“4ugta (*4°3S404) wnqewenbs wntpodig 
"$°quod (*[puty) wnyotd wntpodig 

°42 [0H SuadN[Sueu} euoldig 


*S4194dS 


398 


TL/m9 Ay “M-e Ny 0727 Id av VI14aW "TL teg’W'4 wnuetmaubhiIqWed “yse wn{Axoskg 
“DIW 

31/49/11 4y ebuopebuopty ld av VII3W (“ssn¢) wnuetpneystpneb -yye wnt Axoskq 

34 W-s /URTANG, II av YWéawod “dUNW SNuUTYyJeEqrZ OTung 

[9 eTeg O[PMy d av JYNIT “wnuos (*quem) euABequed eapueung 

19 eT eg OT PMY d Gv OVNIT ydeys euopgrAued eapueung 

I9 d qv OVNII "wNYydS Ppl, [ed eapueung 

4} d QV OHdN3 meus’ (“TTeM) tryBungxou sazadkuc 

| /w-4} auemMBN eTeSeTeW d ay OHdnN3 “WJJOH B XPd (“Puooy) e.aTbau saqyadKug 

4} d av OHdN3 “wJaW ("qoy*g’d) STTe4uoyqI{ saqadkug 

MO/TL J} eyesePleW Id av OHdn3 “WsJJOH BF Xeg SaptouABorse, saqedhug 

44 d Q¥ OHdN3 (6v6y)) TIuuewsftaq *yye saqadkuq 

uj d dd dA10d "yoay wnsoy ida, yow wnkyoe sodkug 

ul ning o6ue7 obueq d dd QIdSY azquny (°7) eqtun stuaqydokug 

uj d dd QIdSV azyuny (u0g) esueds stuaydokug 

uj d dd GIdSV azquny euabiyas Stuaqidohug 

uj d dd OIdSV aZquny edTYISeued StuaydoKug 

us d dd QIdSV *1adoj) eunokxo stuaidokug 

uj d dd QIdSV *tadoj euoydojuopo stuaqdokuq 

Us d dd OIdSV *ado) euosoluAw Stuaqdokug 

us 3 dd OIdSV “sydd (4axeg) ewIxew stuazdocug 

us d dd QIdSV *[ado) euopoyew stuazdokuq 

Uj d dd GIdSV *yado) edryruBbew stuaqdohug 

us d dd OIdSV aZUNY (°3}EW) TAaAUeY Stuaqzdohug 

us d dd QIdSV azquny (*[g) eso[npue;6 stuaqydokug 

uj d dd QIdSV *[ado0) saplorpoop stuaydokug 

us d dd QIdSV “4uyg°g euerzesad stuaqdokug 

Us d dd GIdSV azquny (*43eW) Tabpruuaydeug stuaidosuq 

us d dd OIdSV azjuny (°1) eptue stuaydokug 

uj d dd OIdSV 1}e03) ewHh1ysaeud wnydtysSA[odokug 

uj d dd dA10d Buty) (aZjuny) eaToeuay stsdotuPeudug 

uj 3 dd dA10d B4OOW" J°H (°ASAG) euostsueds elueudug 

us 3 dd dA10d "ppag ("MS) e[nprB1u elueukug 

us d 4d dA10d “wS"P'P PI[Osouanb erueutug 

w9 /W4/M9/ TL 1d Tseqrseg 1d WY WOSYY B40OW"F°H SNYDTZSTPqns sneo,ydouKkug 

Id Iseqiseg j WY W23uNv "qns xtuoaydouspysu snao,yudowkug 
@U00W" J°H 

{d rseqtrseg d WY V9auv (Jauung) snpeTIAyoed snaoj;ydowhug 


399 


$L/T1 


Ppuj IV 
Tury epuz ly 


TUT} epuq Ty 
Wed TIO, J 
/YZUTIeAH 497eM, 


dndsyx909 J1N9, 
»SSPUQ puekusreg, 


aadqcagd Wrestle AaAao 
= 
<x 


isseug a[Bune yuo puekuseg, WV 
opueu ly av 
opueuly L av 
av 
“M-eyNy 07e] av 
opueuly av 
opueily d av 
d av 
d av 
d av 
d av 
eoPW d av 
d av 
apueulty/ebuopebuop ty d av 
B, ejYyoow ly d av 
d av 
OTPMANTN ld av 
opueily d av 
opueuly d av 
d av 
OJOTPOIPSISTY 
/1{1peses/*y-e,eqoabseuneg ld av 
e, PP YIOW TY d av 
opueuly d av 


-3009 -3009 
-JWYN NOWNOD PUP FV, VYYMA SALWLS dNOUd 


- 3009 
ATIWW4 


Aeuy*y Saptoutssed snduredoae[y 

apoo) sntpeq snduesoae[q 

(ELSEL) Ssnzetnpun “ye snduedoae]q 

“ATTYOS Snuetuat[nw *yye snduedoaes4 

STOUPL4 B 9ZIYM SNJeUUOD “y4e SNduedoaP{q 

*boee stsuasutn6 staeyzy 

SW[OS (*qUeW) SadIsseud PruuoYYydT 

"1 (71) eveuqsoud eqdtyoq 

“¥1NYDS (*X°G@°H) StuOAed-snud eoTYydoUTYDA 

“aneag (°71) TT Teb-snud eorysoutyo3 

UT] (*7) euoTod eo, YyoUTYdz 

SWUPH BT TGetueA wn{Axoskq 

(O€p SYdG) “ds wn, Axoskq 

SWueH aSuatUeUY WN[AxOShg 

“[Teg°W'4 wWnuetmMaub14398d WNTAxoShg 

"3SO (Y¥99qSQ) wNdIzZISeued wny{Axoshq 
“qqew (*bIW) 

aT [ow “dss *[g wnwisst, [ow wn,Axoskq 

Auddd B “ddaW wnyqueudtw wnyAxoshkq 

*[Tsway wnyquey;ebow wntAxoskq 

“DIW wnsksy.oudew wnt Axoshkq 

“DIW wnueTyyUNy wn{Axoskq 

*[SWaH aSuatuey wntAxoskq 

“UudaW Tryuny wnytAxosikg 

*bIw ("SSNC) wnuerpneydtpneb wnytAxoskq 

“1g wns[aoxa wny{Axoskg 

Adddd 2 “dda SAuJOGOYITTOp wn] Axoskq 

Addad F “AAW wnuotslyuajyuooa wnypAxoskg 

“DIW wnkydeysopned wnyAxoshq 

“UJ9TH WNUOTJT[NeD wn[Axoshkg 

Adsad BF “AdaW wnyyuerp {ed wn Axoskq 


“DIW Suadsauoque wntAxoshq 


“1d (°1@) wnaderp[e wnyAxoskg 
Auddg BF “AUOW WNueTpueL “4yye wnTAxoskg 


*S3193dS 


400 


MY 


W/w4 


$1/w4/21/AL 
wy /2J 


IL/W/$1/TL 


qu 


ps/qu 
ps/qu 


ps/qy 
ps/qu 
13 
qu 
ys /qy 
qu 
qu 
ys /qy 
qu 
qu 
qu 
qu 
ys /qu 
19/44 
ys /qy 
qu 
qu 
ys /qu 
us 
Jo/u 


uj 
J} 
Jy 
Jy 
Jy 
Jy 
Jy 
Jy 
Jy 
Jy 
J} 
JY 


)paeamM o29eq0], 


ouemby 


ouembny 
ouemBN 
BURSNINS 


TUBWPW 
t6ug 16u9 
TUPWPW 

(n[ng) rueweW 
(ning) ngngn 


O[O, rTueweW 


ngnsn 


nrng ngngn/ngngn 


epuz ly 
OTIW (1,24) 
OXTSTY 
epuowney 
epuW lV 
OXTSTY 

epuz lV 
epuz lV 


Ww oO 


aqQaqaqaaaqaqaaaaagaaqaaqgaqaqaqaawda uit 


al or 


— 
aaqaqaaqgagagaagawawa 


av 


WV 
WY 


WV 
WV 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
dd 
dd 


dd 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 


YALSV 


Y3adA9 
YAdAd 


YAdAd 
Y3adAd 
NIdWS 
JILYN 
JILYN 
JT LYN 
JILYN 
JILYA 
JTLYN 
JILaN 
JILYN 
JTLUN 
JILYN 
JILUN 
JILYN 
JILYN 
JTLYN 
JILYA 
YVvW01 
YVWO) 


YvWO) 
04av14 
03V13 
04Vv14 
03v13 
03v13 
03v13 
03v13 
04V13 
03v13 
04Vv14 
03V14 


"°G°H ST[ [Ow sndoqueydayy 


"19°99 ( 

PUOTJIJPET eA eTebatuea 
“pnays skye so1ys0 

R “we0y (°7) e Ve TNItUab 
[ayIsuay (*4*wung) STOTNp 
(6Z2E81/61S21) “ds sh 
*uBuoug wnuea, {Tt Aun 

“¥SSPH (*MUTAY) WNTTOyINbsas 
AdU8g BSUBUCWOT ES 

“ppom wnze[NItjauU 

"$°T TPH wnunauotyod 

°q37 ae TUuUeyTUg-aeAOU 
uakeug wn], ,Aydousew 

Auddag asuatadny 

“yoay wnuezaty 

“ppam (uog'd) wntjoytubaqut 
*49}OUYIS*H wnueappas 

"yday wnt, TAydoy,eo 
4Ja}OUYydS*H TIued9aq 

°q31 |eTUUeYIUg-aeAOU *44e 
“[UIM wWNZeTOaduRT “yye 
*49°9 (uayxeg) asuaueuuNnA wn 
*ysuasoy asusautnB-oAou wn 


(*MS) UunzeTotyed “yye wn 
"yung snuebuo. 

[aqiam SuaToaAens 

“wnyos (*uquaed) sndtuaeuds 
yyuny S{SuauowoTes 
"wS°9°¥ Snupuedk [od 
“4UYTYIS snduesojsatd 
"AdTYOS snypoastz[nw 
Teqram tabetw 

*[SwWaH SnuepIuoly 

[9qtomM Tepood 

“4APTYIS SapTOTOd 


“anu ) 
STUPYDOSTY 
STUPYDO3TJ 
FINYIS 
STUPYDOSTA 
STUPYDOSTY 
y9e1s037e [3 
ewaysoye[ J 
eW3}S07PTY 
PwW31SO0 eT 
PwW9}SO1P [J 
ewayso ey 
ewayso}e ly 
ewayso ey 
ewd}SO CJ 
ewayso1e[y 
ewayso ey 
ewayso ey 
ewa}So1e [J 
ewayso ely 
ewayso ey 
ewayso ely 
sso,boude]3 
sso[boude[q 
uequn 
sso[boyde[q 
sndued0ae]q 
sndues0ae] 4 
snduedoar[q 
snduedo0ae]q 
snduedo0ae[q 
sndued0ar]q 
sndued0ae[3 
sndued0ae]y 
sndued0aeyq 
sndues0are[q 
sndueso0ae[q 


401 


MY 


W/uNy 
49/19 /uW 


$1/T1L/W4/2L 
al 
W/MY 


,SSPUQ BAT, 


OJATEW NTS O[PMy 
(oyeMBN) NTPS OTPMy 
nptes o[emy 


0104 O[PMy 
010Yy O[ PMY 


erjyoy Ty 
eSe,Y 


1POOM 9}TUM, 
eTyOW TV 
ersoy IV 
TUTHITTY 


nseses 


2, PL YDOWTY 
BTISTUL MOS atdung, 


,SSPU9 BS00 UO 1004 SMO), 
,WOWRPUe), 


a oe 
QwwaadaawiaawWwaadarere 

= 

<x 


-3009 -300) 


-3d09 


“JWVN NOWWOD PUP 3V,VYVMA SNLVLS dNOYD ATIWV4 


"S$ BY XO “ANe|g (°7) PT [aUea. STzZSOUBeUg 
*aneag (°7) esotid stqysoubeug 
“UIUL PUOTyTAUed StysOuUbeUg 
*UIUL (*qunyy) eotuodel s1ysoubeug 
*qxoy a[iqgap wnyastnb3 
"yjuag wnNsouued “4y4e ewaUiId 
“wS°C°¢ euended sauquextutdg 
“(bug (°4°7) wnqeuutd wnuweudidg 
*y7OYDS TITYyep wnuwasdtdy 
* [buy (°3}0Y9S) wnwisst{dwe wnuwaudidg 
(82021). “ds snyserqrd3 
“yjuag SuapuPds epequy 
“UsaW (°7) Saptor,oaseud epeyuy 
atsoy (*4°1) Saprouooe snyeyu 
°999g 
(*utg 3 ‘Ctal) wnueddnfow wnwuadsopuy 
*wS°S°7 WNsOT[Npaw wnwusdsopuy 
“WJJOH B XPd 
(“buy TTanW) wn, [Aydousew wnwuadsopuy 
appoyos sotqe|, wnwusadsopuq 
*99ag wNuedIwuos WNwuadsopuUa 
"4SO¥ TauOWTIYM PupueTpUy 
“SOW PIABPTGNS PupuPIpUy 
UaT[Y°X°) STSUB9UOWOTOS eupuPTpU 
“ysoy STSUaTeANUNY PupueIpUy 
STIUM" 1°) BPAUND@U PUpUPTPUy 
“ySOy PuOTsTAUed PupueTpUy 
“1SOy By.UepOUYyded eupueT pu 
“uyosSal PYRPUTWNIe *4y4e ePUupueTpUF 
"ysoy ejNde eupueT pu 
"90 (71) eTTOsTYyoUOS eTT Wy 
“yqueg xa OuUuNW (*4ug"y) SNauzZID Snunuod yy 
“dtg"uos (°MS) ST[euapnu euayqUeuayynaly 
"uquaeg (°71) POTPUL auTSNnayy 
UOJEW WnwOWOPUeD eTUPI1aTq 


*S$3193dS 


402 


$L/T1L/81 


W/Wd /wy / 3 


$4/W4 


W/MY 


a1 eWaUaf /a}ewo! Ig 
PyN4epTeW(eTeW) /eTawiy/nqiy 
nejyty 


»AT I] uozewy, 
sWND OPTYM AOWT] | 


,WN) pay iSa04, 


,wny asoy, 
,WN OPURPUIW ‘audueWPY, 
;wng atdwiy, 

/wng paziods, 

WN USATY Poy, 


(puetul) Istyny 
Ppewey;ew/(Iseod) ipnyny 
e1esel ew 

Puey 

euey 


,9d] TeUOD, 
Ty OTM, 
tseHueby 


n,Neuns /naqunag/1{ 27 


sP39M BATF, ©&,PPYIOW PHESY 


jwnwayjueszZ anqg, 


— 
QaAwadqdq 


OOOCVLVOOUO0O0 LZ 
rn 


a 


— 


e — = 
meee STOO OAOWOOAOWdAdOdO elo 


bo 


av 
av 
av 
av 
WY 
av 
av 
av 
av 
av 
ay 
av 
av 
av 
av 


av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
WY 
WV 
WY 
WV 
WV 
WY 
av 
uv 
av 
av 
av 
av 


VIUAW 
VLYAW 
VLYAW 
VLYAW 
AYVWY 
VLYAW 
VLdAW 
VLYAW 
VLYAW 
VLUAW 
VIYAW 
VLYAW 
VLU AW 
VLYAW 
HLAYS 


HLAYS 
ooV14 
Jvavd 
ovav4 
ovavd 
ovavd 
OANOD 
AQ0dV 
YILSV 
1910d 
THI4O 
IHOY0 
THDYO 
IH9u0 
IHQY0 
IHJ4O 
Y3LSV 
YALSV 
LNVOV 
INVOV 
LINVOV 
LNVOY 


QUOWTIYM (Adudd B “44aW) eJOUTD eruabng 


"wnyos euetuauyyang etuabny 

*f*wung wnanbe etuabing 

Aeug*y wnsnygye eruaing 

"put y RF “Yyouetd euoT st pueub stueyony 


axeta' 1s et Aydoun 
*T[AMW PUPT[ [a40} 

“WS STUUODTJ9Ua} 
“TT9MW PUI Tad 

uapteW xa [TIH Stpueub 
awntg eydnybap 

*[T[anW eueTZa0[9 

*YOOH PYOPOTUyI9 

*uyad STSUa[NpT ewes 


snqydA [eon 
snydA[eonq 
snidd [Peony 
snydA [Peony 
snydA [eong 
snydA[eonq 
snydA[eong 
snydh [eng 
snydh peony 


OT1TYM" 1°) |aSuauowolTes wny{Axouyrthkug 


“yung wnzeutueda wnt AxouyyAuq 
*290g (°999g) wNptpued wnwuadsouyyAuq 
“7 eqebatuen PUTuU Aug 

Aesusnw (°7) StpPejuatyo euTuYyyAug 
“4nO7] ePOSNY PUTUYYAUZ 

“7 Tp peb-eystuo eutuyyAuy 

Jabl id epunqiuoty “se aq1ouq 
(992) “ds erwezeasg 

*7 SiSuatueuog uouab ty 

STUda1S BF UaAOY SUeHeuy PupueTUy 
Sawy STSUBJOYIURA PIU 

as]OY STSUBUOWOTOS PTuy 

aJTOY TluuewaeS Plug 

“TT9MW TrBury eT 


aJ[OY aSuauowOTes 


“gHP PTY 


“UTTYIS STsuatuey “yye eTUy 


“Id (FTOM) PT[OsTUeTUaTeA 
JaTYOSnW B “yay STSUaPyNG 
*[SWaH wNueTUO EY 
(b2p2/24b) ds 

“upuy wn], ,Teyotnd 

*{6ug wnotyr1oed 


$9} 1} Y99I3 
$9} 1} YI94 
wnway ues 
wnway ue 
wnway jue 
wnwayyueug 


403 


MY 
MY 
MY 


W/wd 
W/L 
W/wd 


T1/$1/w9/$4 


W/T1L/$1/w4 


$1/W/WW/ 34 


w9/W4/TL/$L 


1P32M ATTA, 3 av 
,e6unds paquted, 3 av 
3 av 
e,eqe,eg d av 
d av 
3 av 
eT eqseses/*y-O[TemMyesSN yy d av 
*y-b,eqe, eg ld av 
"y-e,eqe,eg d av 
"y-e,eqe,eg 3 av 
E 


T,1y 1, eqy/eyxo,04 
®,eqe, &g/*M-nuemy uel eg 


— 


/*j-ewisey eT eg/*y-nwey ld av 
*}-nweyW d av 
Try ld av 
d WV 
eynueyl en 
(eTeW) /nesty/eyny (1,24) d av 
O1s¥ PIEW ld av 
erft d av 
d av 
d av 
Nqiy/eTawiy/esnuey ep ( eT eW) d av 
nsn 
nunpng/neyeTerUIn, f/nesty ld av 
nesty d av 
ostbostbuty/ostbuey ew d av 
d av 
,erddy Aerew, ‘ne,es 
/teatgey/Olsy/neyeyeruin, A IN av 
eyny (1,24) d av 
/eynsuesty/eynuelew (eT ew) d ay 
Isy nqty ld av 
:3009 :3009 


-JWVN NOWNOD PUP ZV, VYWMA SNLVLS dNOYd 


-3009 
AVIWV4 


*Baqug eyernotuab erquoydny 

*7 euoydoyzeAD erquoydny 
*$°3S404 037032 eI quoydny 
STTUM* LD PYOTJIPTUIA eTpony 
"90 eT [Audt4y erpong 

*q371 eTeyadoydtuy eIpon] 
(998€/Z€9) “ds erpony 

Adudd 3 “AWaW STSUBUOWOTOS eIpony 
Aiddd Y “ANAW PITIPATIS PIpoNny 
“Q}7] PUPTUBJOX[Peu eTpONy 
*yS4u04 STSUa}UOY PIpONy 


“T[anNW ePueAUaT [Ss eIpoNny 

“TTONW TTyDTMUOg eIpony 

(8v SYIG/SI¥G) eP4opostue “ye eIpony 
“[puty (*noyL) euydtnd erydoyng 


*TTanw eurfauuaty etuabing 


(v86€/2292) “ds etuabng 

(2€891/S8€z) “ds eruabng 

OTIUM’ 1°) POTUOWOTeS eTUabng 

"[SwaH STSUaUuOWOTeS eTUabny 

BUOWZTUM (Austad B “UWuaW) PWISaUO eTUAabNg 


“wnyos sueynu etuebng 

Auddd BF “dUaW aT ePuowsau etuabny 
a4Owy TUM 

(Ausdqg F “duaW) euapetuAw etuabing 

“IPtYy Pupueydtw eruabny 


“7 STSuad.e,ew etuabing 

(O€Z81) Etysequaqne, eruabn4y 
Aeug*y esnjgja etuabn3 

“TTONW (AeUD*Y) eTTOsTIsn{o eruabing 


*SA194dS 


404 


w9/49 
W/31/19 


WI/51/W 


M9/4W 
M9/TL 
W9/M9/9L 
w/W/3W 
0 


MY 


[9 


JY 
Ay 
4} 


if) 
dy 


4} 
JY 
ys /44 
19 
iD 
Jy 
ys /44 
Jy 
Jy 
44 
44/19 
4} 
Jy 
12/us 
qu 
da 
4A} 
us 
us 
qu 
qu 


ys 
qu 
qu 
ys 
qu 


qu 


THN, OTPMY 
a}owowney 


/ayowowty/obuewobuew (1,14) 


Paqyiy/elinqng 
obuewobuew (1,14) 


n, 1d OMY 
n, tq O[PMy 
a}owowNeY 


/a owowty/obuewobuew (1,14) 


erbuely 


OG] O[PMy 
Png 
eueBN 

nog 

nog 

eng 

eng 


nIststy 


ATI] BuPqs tug, 


49S sews Tuy) 
‘e1qJasUrOg, 


ney e,equey 
eyTeqe] oaway 

1YUPTq eWwUYSY 
‘abunds AuteH, ‘oaway 


re 
aa aaa 


— 


— 
aQawadqaqawaadaa 


_— 


a — e 
ma Wo WwW 


qaaaqaqaaaqaa 


av 


av 
av 
av 


av 
av 


av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
WV 
WY 
WV 
av 
av 
av 
av 
av 


av 
av 
av 
av 
av 


av 


IVYOW 


JVYOW 
JVYOW 
JVYOW 


JVYOW 
JVYOW 


IVYOW 
IVYOW 
JVUOW 
Agus 
IGUsA 
Wl0d 
WLO0d 
WLOd 
W10d 
WLOd 
W10d 
vind 
OHdN3 
JTIHd 
AYVWY 
THOY0 
JVSHL 
JV3HL 
JVSHL 
OHdN4 
OHdN3 


OHdN3 
OHdN3 
OHdN4 
OHdN3 
OHdNJ 


OHdNJ 


Buly STwuoptued [NA ‘dss tuaf[uanaeq snot 


Jauso) Saploauneosoeq snot4 
Jauso) PuTuysne snor4 
Buly StTSuayejsue snot 

Jauso) STSUdUOWO[OS 
“dss S[aIq Saptoeyadebe snot4 
“yoay STSUaUOWO[OS “4yye SndI4 


“wnydsS BF °q}d7 STYydeyuuAyIed “yyeR snor4 
“bIW ewuadsouspe sndt4 

“Ig eotuodel enozey 

“ayUapTOW (“Yyxeg) STSUauOWOTeS eAPpeuP4 
"mMaas (*waes) WNucdTWe eAPPPIeY 
"yqusq 9 “B[I9 StSuauowoyes eaeubey 
“TTOM XO “yOeC eSOWADeU PeaPUbeYy 
Auddq B “AUaW PTTOJTSNYGO earubey 
Aeuy*y sadty,1o9eub eaeubey 

“quny, eotue,[{Iad eaeubey 

*yquag eletuaquaq earubey 

yung eT [Aydoystbaw euebey 

"7 eyoor tebe erurda09x4 

"4G°Y SNTTOJTPEL snydauyzsny 

“[puty (°1) stsuauotque saztoAunj 
“AZTYIS asusuowoTes wnujuadkung 
uaput] buebt, exkunq 

“qoy (S[eIG) eT[AYydoztaw exung 

*q37 TrBImMpay ekung 

“ulgey eurdns etquoydny 

“1G XO “MUTOY eJeTNUuas er quoydny 


Z2O[X XJ “PITIM Cwrusaydtnd erquoydny 
“boep erpfosyrunud erquoydny 

“yI1y e}euZSoOud eI quoudny 

“ySSeH B “wSAal Saplotuawntd erquoudng 
*7 esorid erquoydn3 


“7 equTY etquoydng 


405 


A4d/19/49 


w) 
$1/wd 
TL/w4 
MO/4$1 

wo 


0 
W/31/A4 


AQ/uy/d1/A4 


W/W9/49/TL 


eTepepty/elepaq ld av 
eT epepty/e[apaq d av 
d av 
d av 
eoTIy d av 
O40, TSTJZeUTY d av 
ejowes d av 
d av 
Turbey/en,e7/erpnqng/tsey ld av 
Tqnsejowes d av 
a}OwowneY /a}owow ly ld av 
d av 
eyoerg ld av 
d av 
eaTly ld av 
eHhueuey ld av 
,wUeT, Joqqny, HI av 
NJTTeOW ld av 
(ULI) OToTeqy, ‘neyeroeg d av 
ayowneuney d av 
eT epeply/ejapag d av 
NSIT EW d av 
nejeroeg d av 
TUPMyeS /Neuy 13 av 
eJOWeSs d av 
d av 
d av 
eurBbeuebeloeg ld av 

514 
utwefuag, ‘euastuts (1,14) 3 av 
-3009 :3009 


“JWVN NOWNOD PUP FV, VYVMA SNLVLS dNOYd 


- 3009 
ATIWY4 


Jauso) e}eaeUqIBUOT snot4 
AausO) bea PIeUGIOUPT SNOT4 
"yoay PuPasSSNeUy SNIT4 
"yoay eURJaTY SNdTy4 
"yooy euayoBtpul snoty 
Jauso) STUeUWT SNOTY4 
Aauso) eyedTUqui snoty4 
Jauso) ST[PUaqIT[I SNdI4 
4auso) PuRTUOUqWOY sndT4 
Aauso) PIuadsay snotty 
"wnyos 8 “G47 [NB snotty 
Jdausuoy) snppAub snot4 
*yuouwns euayt[npue[h snot4 
“MUTOY PSO[NISTY SNITY 
*bIW ewuadsouyyhua snot 
Jauso) 
STSuauoWOTOS “dss eAuyOQoUTUa sndT4 
*qxoy ePdI}SeTa SNdT4 
Buty rapp,TAutebnog “dss tiqj[asfapa snor4 
4ausoy 
eyeuqe 6 “dss *qunyy, eadednup snotty 
ABUUO) PYEGISSIP SNdT4 
4ausO) SaptouPuAD snot4 
dauso0) STSUaTegoystud snot 
“quem 
PuayT[[aqed “dss *DiIw Poweulsseud snor4 
*pnays esotdod snotty 
Jauuo) ayaeyooshuyd snot 
“yoay sTSuaeyng snor4 
"yoay TaT[rAureBnog snot4 
“Uz Teug 
(*bIW) epnu ued *7 ePutwefuaq sndT4 


"7 eurwefuag snot4 


*S$3193dS 


406 


$1/wg 


Ad /uy 
$1 /w) 


$1/W 


41/49/49 
Ad 


AX 
AX 
33,15: 


J} 
dy 
Jy 
AY 
dy 
J} 
dy 
Ay 
Ay 
dy 


A} 
43/19 
JAY 
JAY 
12 
A} 
A} 
S-u} 
Aq 
w-J4 
Jy 
Ay 
AX 


ie) 
dy 


JY 
dy 


Ay 


auemMON PJaXNeuNneYy 
obuewobuew 
Puastuts (1,24) 


O[O] Pun4 

eueBbeuebelorg 

nuos/epeq ebueuey/ejoues 
eyoWeSs 
eucbeueW/O[O] eun4/erpngng 
ny ebuy 

oBbuewobu ey 


eBueuey 

obuewobuew 
(1,24) /aqowowney /aqowowly 
PuastuIsS (1,04)/etuy Ploeg 
aowowney /ajowouw ly 

Sey 

TJN,N OTEMY/TeyX OT eMy 
errnqng 

eOWRS 

e1OWeS 

eyayneuney 
neyeroeg 
NJ TTOW/NSTT OW 
nl T OW 

eles 

THN, N 

OTEMA/NIG O[PMy/TeX OTPMy 
erbuety/nst6y early 


Ploeg 
PUT) Ua, TS 


obuewobuew (1,14) 


Qaaqwaaqaqgnaqaaqaqaaqaa 


aa 


av 
av 
av 


av 
av 
av 
av 
av 
av 
av 
av 
av 
av 


av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 


av 
av 


av 
av 
av 


JVYOW 
JVYOW 
JVYOW 


JVYOW 
JVYOW 
JVYOW 
JVYOW 
JVUOW 
JVUOW 
JVYOW 
JVUOW 
IVUOW 
JVUOW 


JVYOW 
JVYOW 
JVYOW 
JVYOW 
JVYOW 
OVYOW 
IVYOW 
JVYOW 
JVYOW 
JVYOW 
JVYOW 
JVYOW 
JVUOW 


JVYOW 
JVYOW 


JVYOW 
JVYOW 
JVYOW 


*waas PT[OJ,1ySnbue 
“dss saprozyseuydoayy snot4 
Jausuo) epodAuey snot4 
“Ig e1e[Ngns snor4 

“WNYIS ® “py 
PueTuPWuOOp “dss eIAUaUTUYGNS sndt4 
“Ig eTepuooqgns snotty 
*waes ITy¥d4OYS SnNdT4 
(Zvp SYdd) “ds snoty4 
SUJOH TTY} IWS snot4 
*scwung eotidas snot 
Jauuo) esodeos snot4 
*ydey STSUdUQWOTeS SNdI4 
, "7 el twnd snory 
4auuo) essemopnasd sno14 


Jausuo) esnjoud snot4 

Jaw, eduedturseud snooty 

4auso0) ayaeydouAyduod snotty 

“quem eyyueA[od snor4 

STatq eT{Aydouzeud snot4 

"quem uowaysAyded snot4 

Jauso) PSOT[IA “dSS PadPUal[O SNOT4 
Jauuo) sueind -dss eadeualo snor4 
JausO) PazeuaTO “dss Padeua[O sNdI4 
"$°ysuojy enbryqo snort 

Jausuo) StSuaaurnBb-oAou snot4 
Jauso) setbuoab-aeanou snot4 

°*g 8 °L eSopou snor4 


*yuaWwWwns e{nseu sndt4 
“yqUueg UYOTT [OW SnoTy 


* {6u3 

Truuewneu “dss *4y°] eduedoudtw snoty 
4auo) 

PSO[[IA “dss “][g eduedouT;aw snoT4 
PTTOJTIUPT 


"dss uwauso) esukyzousew sndt4 


407 


al Jy 


qu 

Ww =: yss/ys 

49 [9 

wy /w fe) 

4} 

4} 

W/TL/M9/uU4 4} 
My ps /qu 

ps/qu 

ps/qu 

My ps /qu 

my ps/q' 

ps/qu 

ps/qu 

[L/w /w4 4} 
$1/A4 4} 
W/41/w9 43/19 
44 

S-4} 

34/49 /w9 J 


-3d09 -AdAL 
S3SNn INV1d 


Tue Tuy d WV 
Tue ruy d WV 
d WV 
d WV 
3 WY 
d WV 
d av 
3 av 
sPOOMATTS aTdey, II av 
d WV 
d WV 
d av 
/PTHbutway 4, N av 
BTEMYaTEMy 13 WV 
RSPMYESPMY 13 WV 
TU} UPJ eUPW/NeJOgTY d av 
3 av 
eweyy ld av 
d WV 
d WV 
d WV 
3 WV 
3 WV 
3 WV 
d WV 
neyerorg ld av 
0, o6uo, o6y ld av 
euasT4IS (1,284) 13 av 
obuewobuew (1,14) 3 av 
PTT, 1pe,e4 (1,14) /eeaqty d av 
eres Id av 
eyowes d av 
Puss TUTS 
(1,84) /nsnsns/nsnsnsejoeg J av 


>3009 -3009 
-JWYN NOWNOD PUP 3V,VUVMN SNLVLS dNdUd 


>3d09 
ATIWV4 


Addad B “AUB CPEITURAIP PIaUTIAa4 
Adddd BY “AAW SUBTATIAP PIyaUTDMAou4 
9U01S°9°G AOTODIG PIJeUTDAau4 
Add B “AUaW BTewOoUR eTJaUT Aa 
"quem STSuaOWeS *4se PIZOUTIAIUY 
*pneg epraedwit “yye erqouroAau4 
"wnyos snwuedsoudtw stsdoabbany 4 
*[T[ONW eUeT[ajUoWId eTSuapurT 4 
*[T[anw eueXalAeug ersuapury4 
SOyMeH (*[G) ePeWOD eTuabuTyOTT4 
SayMeH (°[G) exaAUOD eTuabulTUayITT4 
"yoog ewluueqe[Bh eAunal4 
“JUOW (*PLTTIM) eT [Aydousew erBburway4 
"7 PoTpur erueypabery 
*J°YOOH eaqueb1b6 erueyyabersy 
*JOOTS Ttpaddtz erqunooey4 
“JOW B® “[[OZ wNynu PryuNnooRT4 
yung eueTSNOYua}eM PTYDSUTY4 
“ugey eAYdeYS TU. STAYS IUquiy 
"swung e}yeAO ST[AYSIuquiy 
*yoeg stsuarney St[Aystuquiy 
TueA (°1) ewoxoYydTIp st{Aystuquiy 
“ag°y esowXkD St[Aqystuquiy 
UT] (*ZJaY) BJeuPTdWOD sT{AyStuquit4 
STaIG PyqUeUOTYy St[A}stuquit4 
S[9IG ePduedtupurfAD “dss ersAsopAx snor4 
*qxoy eSSeM SNdT4 
*MUTOY PTEBUIA SNdt4 
“YIy SUdUTA SNOT4 
Jauso) eLsnqou °dSS STUP[[IIIWUaA SNIT4 
"Ig eqyeBaruea snory 

“wnyds 8 
“q31 epryred °dss uostdAyoeuy snor4 


*$°YSUO4 P140}DUT SNdT4 


*$31939dS 


408 


$L/M9/TL 
34 


MO /wY/TL 


Jy 
Ay 
Jy 
4} 
4} 
da 
S-U} 
4} 
S-u} 
Aq 
J} 
S-uU} 
4A} 
A} 
Jy 
4A} 
JA} 
Ay 
da 
da 
W-J} 
19/qu 
19/4 
1) 

[9 

[9 

if) 

ie) 

if) 

if) 
[9/us 
[9 

i) 

if) 

i) 
19/us 
49/9 
19/ys 


nepewts 
OOly eT ey 
enjeueyey 

PI JOTO} 


DUP JIULJLOY/BUPJaUPYJa, PMY 
PTJOTO] 

due JaUPYeOY/SUPYaUPYa, PMY 
,Uaa}sobuey, 


due 4,aUeJeOY/aUeJoULYa, PMY 

auesaueyeoy 
GUL JIULJeOY /aUeJoULYa, PMY 
SUR JBULYPOY/AUPJaULJa, PMY 


Tue Tuy 
Tue Ty 
[ue Tay 
Tue Tuy 
Tue luy 
Powe [ay/ Tue Tuy 
Tue lay 
Tue tuy 


Tue Tay 
Te Tay 
Tue Tuy 
Tue Tay 
Tue ty 
Tue Tay 
Tue Tuy 


= 


i) 
aQqaaaqaqaaaagaagncaaagaqaqgaaQaqgqgaqgncaqaaqaqgqaqrmaawawadqdaawada 


av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
ay 
av 
av 
av 
av 
av 
av 
WV 
WV 
av 
WY 
WY 
WY 
WY 
WY 
WY 
WY 
WY 
WY 
WY 
WY 
WY 
WY 
WY 
WY 
WY 
WY 


11vav 
TWav 
ISuNg 
VIGnd 
VIgnd 
vrand 
ISN19 
ISN19 
ISN19 
ISN) 
ISN19 
ISN19 
ISnl9 
ISAT) 
ISA19 
ISN) 
ISN19 
NIdVS 
THDYO 
THOY0 
OHdN3 
YAdAd 
NONVd 
NONWd 
NONVd 
NONVd 
NONVd 
NONVd 
NONVd 
NONVd 
NONVd 
NONVd 
NONWd 
NONVd 
NQNWd 
NONVd 
NONWd 
NONVd 


UuOSdI[TUd (SwueH) ST[Iqeyoads 
SwueH PURTPIuOg 


e1u01sSeg 
PTU0TSPD 


*9udeg epunqtuoyy ebnueg 


Add8d B “UdaW CSODTUUAA 
*wnyos Truuewasney 

Tyeq tidnuaypar6 

"waas (*AeUD°Y) STSUSIJIA 
"wS°9°y STSUaUOWOTOS 
"waas (°}SU04) ST[ISSaS 
yung eleyadoydeos 
“wS"d°y eT TAudAqetd 
"7 eueysobuew 
°q271 SISuan, ew 
°q97 Trbunuy poy 

“7 eOIge]Tao 
*waas euaytyynBopnasd -yye 
wsa°y eTAydAzerd “yye 


PlUapueg 
PTUapueg 
Pluapueg 
PTUTIUPD 
PIUTIUeD 
eTUTIUeO 
PTUTIUe9 
PTUTIUe 
PTUTIUPD 
PIUTIURY 
PTUTIUe 
PIUTIUL 
PUTO 
PIUTIURD 


“1g wnzyedtey wny[Aydouey 
"UFTYDS ST[1DeuB eyToayTe9g 
“APTYIS SOPTOT[TUPA “4se PTOITeD 


*puooy edIIGeaTa2 


PTUeaTeg 


"qiy0Oy eVeTTaqun euautn4 
9U04S°)°g TasOWTIYM PI yaUTAau4 

“UOUqWOH PUPRST[IAUN PIYaUT May 

Adddd FR “WUIW PLOT TISSa. eryouroAau4 
9U04S°9°g STSUBUOWOTOS eI aU: dAdU4 
au0ys’)*g eurbeu elqauIdAau4 

Aiddd BF “UdaW eadeTOIJad PIyaUTIMauy 
Auddd RB “Usay) e7eYSO.Uad eIYaUTDA|U4 
Auddd B “ANaW ePeUTJOEd PIyaUTAaUY4 
Auddd 3 “UAW PUOPOBT[O eryaUTMAau4 
Auddd 2 “AAW PITIOISAU eTYIUTIAVI4 
Adddd B “UUaW PadeUPUquaW PI YaUT Aa 
“[SWOH PT[OJIJUeUeW PTJIUTIAaUY 

Adddd B “AoW PYSPT PTaULIAIUY 

“PIM Stwuaut eryautoAau4 

“[SWOH STTIwNYy eryauTAeau4 

“usaW (*AUBTARS) STuR[Notuny eryauroAau4 


409 


$L/W/TL dy 


W W-u} 


MO/TL S-4} 


- 3009 >AdAL 
S3sn INW1d 


aeqrlT emg d av 

d av 

d av 

®,0 (1,84) d av 
2,0 (1,84) d av 
eURIN 2,0 d av 
®,0 (1,24) ld av 
CUPIN 2,0 d av 

d WV 

+PIPTITATT[D, JI av 
d dd 

d dd 

d dd 

3 dd 

eyn[ Ny d dd 
*j-oBbutuy/*M-eyN[ NI ld dd 
eYNTN] d dd 

d dd 

d dd 

d dd 

d dd 

d av 

d av 
eTINsTy 13 av 
QWOTOYOY /awo,obo9 ld av 
WO TOYO /awo [0609 F| av 
d av 

S WV 

Isnjptsnjsew 43 av 

d av 

Isnjtsnjew d av 
ouoqny O[eMy 13 WV 
S av 


-3009 -300) 
“JWYN NOWNOD PUP 3V,VUVMX SNALVLS dNOYd 


OHdN4 
OHdNJ 
OHdNJ 
OHdN3 
OHdNJ 
OHdN3 


OHdNJ 


OHdN3 
IONIZ 
dvavs 
91319 
91319 
91319 
91319 
91519 
91319 
91319 
91319 
91319 
31319 
91319 
JYWIN 
JVWIN 
JYW IN 
Vind 
vrand 
vend 
IHDu0 
NV901 
NV901 
NV901 
J1IHd 
NONND 


> 3009 
ATIWV4 


"wS*C °C wnuqge [Bb 

"Ig wny{A[SsoqAs 

MeYS*Y WN40daT [OD 

“Ig Suadsauoque 
*qoy’g°g wnzernbue 
meyus*y wnbrque 

“3 

Bae unos tweu “yse 


RB xXeq (“wNYIS) TWID “yye 
“7] PUT U 

“drem (*boer) wntdas 

"1g BOTURDINA 

Butuds (*prl[ImM) e}eounuy 
*[9d0) epryos 

uyny edTUeaD0 

Jayeg lWauy Tw 

ayue[) (*4y*wung) Stueauty] 
*jado) rrysmafey 

Buauds edtuodel 
Stsuauotque “dss *[g equTY 
“2210H (°[ad09) aersuawals 
“dYyg°Q Tsseuq 

Adddd FY “UWOW PLAUBUT JOU 
Auddd B “WUaW PTLOS I pueuBb 
“pneg erTOsIPlz [ad 

(06v SYdaQ) ° 

*ysuyor (°71) suad 

azquny (*7) eaoeRqu 

Sou ([Saddq) suey 

*4ySsu04°9 RB CUP STuysednu 
Adddd BR “UWaW TISseug 

“JOH FR “uey PUPTYePJUe 
*uung*y (*4ug’y) wnsowAD wnt 
dyTuM" LD eT TAydequ 


UOTPTYIOTN 
UOTPTYIO[) 
UOTPTYIO19 
UOTPTYIOTD 
UOTPTYIO[D 
UOTPTYIOT[D 
s4u04°9 
UOTPTYIOT[D 
“WOH 
UOTPTYIO[D 
euew Pqqo[d 
PIPIOMI[9 
PTUBYITETD 
PIuaYydTa[9 
PluayrTa[9 
RtuaydTaT9 
PruaydTa[9 
eP1uaYydTa[9 
PTUdYIT9I9 
ePTuaYydTa]9 
eTuaydTaT9 
Pluaydtat9 
Prusyodtel9 
PUdTUUOUTO 
Pua TUUOUTS 
PUdTUUOUTO 
ds eytudoay 
au eT Tudoag 
ay eT tydos9 
nu wnuopoa9 
PWO}SOTUAN 
ewOLSOTUaS 
ewo1sOTUay 
Sa[ douo0j1a9 


*S3193dS 


410 


0 w-J7 
OQ S-ui/ys 
us 
us 
us 
us 


da 

da 

49/19 

da 

da 

da 

da 

4} 

4} 

Ay 

JY 

uj 

uj 

0 qu 

d1/1L Aq 
w9/49/49/A4 Jy 
W/T L/W /49/A4 Jy 
W/TL/49/A4 4A} 
MD/TL/91/94 4} 
W/L " 

a} W-u} 


0 qu 


APO YBATIS 4O ATIS, 
Ty ebusyo/en,buoubuoy 


n[ng o[emy 


Pununuty 
ePuIdeo y/tTemMy¥ Uy PT eW 
TRMyTUY PT eW 


/UOTINg S,4OTaYydeg, 
Oly TV 

nyn (1,24)/Ny¥N OTPMY 
OJaTOW aeG/eIsey aeq 
aeg 

oyoyeuy 

PT epelew 

,Tuew3, ‘PUTTaw, 


ATID Auoy9, 


aeqrpea9/e,d (1,4) 
aeqryemg/e,d (1,24) 
®,0 (1,284) 

euetue,Q 1,14/8-0 
2,0 eTeW 


= = 
ae 


QaQaaaa 


aaaqaaaaaqgaaqQgaaQagaaa 


av 
av 
dd 
dd 
dd 
dd 


WY 
WY 
av 
WY 
WY 
WY 
WY 
av 
av 
av 
av 
dd 
dd 
av 
av 
LW) 
Ls) 
Ls) 
av 
av 
av 
WV 
WV 
WV 
WV 
av 
av 
av 
av 
av 
av 


IL0Y%d 
INVOV 
WAVYS 
WAVYS 
WWVYS 
WNVYS 


THOY0 
IH9YO 
NWWHY 
THINO 
THOYO 
IHQY0 
IH9YO 
JWAHL 
IWaHL 
NONNV 
NONNV 
dA 10d 
dA 10d 
VaWWy 
IVI! 
VLAN9 
VL3N9 
VLAND 
JGysA 
JgyaA 
JGysA 
IHDY0 
VIN 
IH940 
THO 
OHdN3 
OHdNJ 
OHdN3 
OHdNJ 
OHdNJ 
OHdNJ 


“4ug°y Xa cuUNd*y eySNgou eAaT[TAaUg 
“$3149 (77) wnqoTd wnt TAydozdeuy 
“TE TIPP4eMUTou ST] TuWeUd 
*[ado) stsuadeqyew Sty tumweug 
*jedoj (uayeg) eueTpuoysynuy ST yrMWeUD 
*tado) r1sseuq stqyrmMeug 
TUaMOG °UPA 
“1a x9 ‘ydwny wnydruos wn, ,Audoyeweuy 
wnsotsads wnt ,Aydojeumeug 
(12951 /0€001/€82r/96pE) “ds etuency 
"4PTYIS Fupuetuy euadpooy 
“Iply euended euatkpoog 
"UZTYDS Saplorpouy Aus euaApoog 
“4UTTYIS soyduAyuAydeug euakpoog 
Od1yM"1°9 SnduedeBbaw snyAysAuo0y 
meys*y (*DIW) snttAydousew snytA ysAuog 
*[490g (quem) Snuo[sIpueub snwey;eyyotu0D 
"J$JOYOS STSUBAUR SNWeTeYOTUOD 
“wS*C eC (°N°G°H) wnNsoodnsuaA wNIgaTydotuog 
*,adoj wnsuawap wniqgatydoruog 
*7 esoqo [6 euavyduog 
“wnats (*[[eayoS) euequow eupueydwoy 
“TG WNTTOJSTZeT wnzeuy 
*7 uowauBb wnzau9 
*wnyds wnzepsod wnyau9 
4wayeg (*1g) euedonjTow euryau9 
“4¥J249S POPIday euT Tau 
*qxOYy Pauoque eUTTaWd 
Sowy (“4dTYIS) TIp[Teuopoew eyduAyuossoyy 
"7 equadns esoruo[y9 
"AyTYdS esopnBnu euawol[y 
“$° quay euejuOW eusWwOTd 
“1d wnugns UOTPTYIO[D 
“¥S405°D BUC wNsoTs wey UOIPTYyIO[Y 
“qou"g*d (7AeD) wnotddtyTtyd uoIptyso [9 
*$°OOH BSuayeued UOTPTYyI0I9 
"wnyds asuaautnb-oAou uOIptyoo0[9 
mMeys*y aetbuoab-aeaou uoIplys0[9 


411 


ys /14 

Jd 

mO/3W 44 

Jy 

D1/$1/1L/S4 w-u4 
J 

qu 


0 qu 


Il 4} 


WO/TL 1d 


w9/W/T3 qu 


OTOG BAN Iy/nsesty 
eopy PTeW (eTeW) 


Popy eTeW (eTeW) 
nuewe sy 


:AT1] 44nduapmog JO poorg, 


punsns 


NIUIN 
NIUIN 
1ueqe [Ng 


auesngns 
oawny 
eyOTO4 I, TY 


TSTSe] 1, 14/TMON/TSenqty 


e 


e 
wadaadaqaaaanannwwiaddaaadndnaadaaarwwiawawadcaa 
= 
< 


= 


— 


— 


-3q09 - 4009 


“JWVN NOWNOD PUB ZV,VYVMA SNLVLS dNOYd 


NIdVS 
NIdWS 
NIdVS 
3sung 
3sung 
3Sung 
NONVH 
YOTVH 
OYGAH 
OUYGAH 
AUWWY 
JIVOd 
THOYO 
THOY0 
THO 
IHI4NO 
IHIUN0 
THO 
THI4N0 
THDY0 
YNY3H 
OZIHY 
OIW3H 
OIWSH 
LAA 
INNND 
VO3YV 
YOAV 
VOduV 
NIdVS 
NIdVS 
IONIZ 
IONIZ 
viana 
vend 


-3d09 
ATIWV4 


“y1pey erposr6uey erppnduey 

*qxoy saproruednd eryinduey 
“yTPed (*1d) Peuoque erppnduey 
a1TIUM’ 1°) STSuUaUOWOTeS SNqoyO[ dey 
*ywey (*wnyds) snpunqtuoTty snqojo,dey 
*yusea] Saptorueued snqoyo,dey 
"suaW (*9eC) euPAPTeW PUeNBUeH 
“IPty eTowndses stbeuoleyH 

“OOH (*4g"y) STTRAO eT TYydoleHq 
BoqueH ("1 [OZ) soutw eT tydo[eH 
uAjueW SNUOTJIZ[NW SsnyjUeWaeH 
azyuny (°1) Stpnueu6 eorydo0,ayxoeH 
*[Zuaeuy eJeLadAydeuy PlueUageH 
“y°quoy sAydeysousuod erueuaqey 
“AYPYIS eSTYDSATOd eIueUageH 
"y°quoy euyoatdosAkyd erueuaqey 
“[Zaeuy PueNded erueUaqgeH 

*Zuay Sapouedsup erueuageH 
“UTTYOS PL TOyTUueedeup eTueUaqeH 
“wS*e Pe eyeronud eruPUageH 

*boer snuedtuawe snduedouhkg 

“Ig STURT [IxXe Sayd0uq.OUAD 

*4$° OOH eLeUTNbD auweubouwdsy 

dayeg TIsutwod auweubouwA9 
UuOSdI[ Ud (SwueH) ST[Iqeyoads eraeysny 
“1g eT [Aydoudsew euauung 

au00Ww’ 3°H NIUTU eIgniNy 

BU00W"J°H (JOUuNg) XIpedsoudsew eIqny{Ny 
"998g ITuOuqwoYy eI qnt{n9 
(9/€p/99S1) “ds eotng 

“4UUOW (° 1G) PIUatNeutaoy eOIND 
*daubey tuaburydeu erureyying 
“TLTOTA eVeuNndund eruteT[ ing 
uasuer STSUBsUOWOTRS P[ [apurPy ang 
"7 esotoeds epueyqzang 


*S$4193dS 


412 


31/9/21 


W4/W/ 31/49 
w9 


W/MY 
0 


My 
19 


MV/W 


4} 
Jy 
J} 
J} 
J} 
J} 
us 
qi 
qu 
43/qy 
Jy 
qu/46 
uj 


qu 
qu 
qu 
qu 
qu 
yss/qy 
qu 
qu 
qu 
qu 
qu 
qu 
q'' 
qy 
Aq 
Ay 
al 
A} 
S-J} 
iP) 
4A} 
S-4} 
4} 


o,ney Ty 
aud aud 
aug aud 


aud aud 
aug aud 


PUPUOYA, Og 
»StTudeub way, 


oney 1,14 
oney 1,14 
oyey 1,14 
)AIMOTJUNS, 


ns emMBem9 


neyerTeruin,y 


PN IV 


dUeMBN O[AJOTA4 YO ey TY 


e oO 


aadndcaagaQgagagaggcaQqaWWwwadadaanmwWowl 


av 
av 
av 
av 
av 
av 
dd 
av 
av 
av 
av 
WY 
dd 


av 
av 
WV 
WY 
WV 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 


VNU3H 
VNUYSH 
JYILS 
JYILS 
JYALS 
JYdLS 
lu3ld 
LNVOV 
INVOV 
LNVOV 
OHdNJ 
JIVOd 
OIHdO 


9VYOE 
9VY08 
JI13H 
JI13H 
J113H 
Y3LSV 
Viana 
vrany 
VIGnd 
yvrana 
VIand 
vrand 
vrend 
Vigna 
WINOW 
YWWIS 
NIdWS 
NIdVS 
NIdVS 
NIdVS 
NIdVS 
NIdWS 
NIdVS 


STSUdOWRS 
"dss “[[TINJ euelynoyussa0ow er pueusaH 
(LSpSL) eazuaBue etpueusay 
*ySOY STSUBUOWOTOS eudT Ud} 
*3SO¥ STSUBdBUTNB-OAOU PUdT}IUaH 
“FTW STTRUOFZIT PUot}TUaH 
“JTW STTRUOPZIT “pyle PUdt] 49H 
*ySsuasoYy [ausaM STuaydIWwaH 
*yoweug STSuasuoWOTOS sSTydeub way 
“Suapuy (*}Su04) sueydau srydeub way 
“$°TTEH (°Td) ePeUOTOD stydeubrway 
“wnyos TTydsuTy UOTPTYyI0]b way 
"ug°y (°4$°7) essSeudwod eruyqueWaH 
*J°HOOH (°7) ePOTUeTAaZ SAYDeZSOYAUTW] AH 
*4Su04 
wnssoaudap “dss wnt[OsT[eao wntdou OT aH 
"7 wndtpur wntdouyotyeay 
*SSduy STSUBUOWO[OS PTUODT[SH 
“SSauy (UBBND'S*d) PPeURT PTUOOTIAH 
*ywe] PDTpul °dss edIpUL PIUODT TAH 
*7| Snuue snyquet[day 
Auddd B “AUOW (TYPA) T4aqzydaTYyIS St OAPaH 
"qsO4 SISUd|T[aUuUaL ST OAPaH 
"90 TIsnoudade], St OAPaH 
"Zyay eptdsty styoApay 
"7 Raoequay ST JVAPSH 
*ywe] esoqwXuod S1}OApaH 
“ywe] (°1) evorytg stqoApay 
“7 Bluerndrune styoApay 
*[ Sway Sstsuauoworos eAuedApay 
“SSNC TTUMOUG PTUOSTuueH 
AAJ3q BY “AMaW PBA ETL [Nduey 
“Ig euoydozeueyy erprnduey 
(Sp9S) “ds erttnduey 


(OvSSt) “ds ertinduey 
“ajUuaA STSUBUOWOTOS PIT [Nduey 


"YOTAW PUPT[axYaed eT] [NdueH 
“yIPeY StueT[aotpad erp pnduey 


413 


49/41 /MV J} 


0 qu 


W/31/49/4V/4V 4} 
0 ys 

0 yss /qyu 

W/0 ys 

Ay 

wy /A4 ys 

Ad yss/qu 

w) 1d 


WI/W/2L 4} 


> 3009 *AdAL 
S3SN INV1d 


PLPRSP] PW 


PQUNUNN / PWIYTS 
eqununn/ewtytS 
PQUNUNN/ PWIA TS 
PQUNUNN /eWIATS 


PQuUNUNN/PWIXTS 
eTeg OT PMY 


eyN[N] 
ATT] sopequeg, 

nseye4/ 
"j-ofe,04/°M-eT0,e4 (1,14) 
/SNISTQIH pabuty4, 
/8T[ASOY, 

/SMISTGIH BSauTYy), STTeIeL 


,a6eqqe) SndstqiH, ‘eua,eg 


1PAX0, 
Tew Pueuy 


Tseqrseqeuy 


Tsy ATIQN] tg 

“Y-TSseTy 
oe4/*y-0,04/tsy NITQnT Ig 
;POOM-90UR), ‘Ney eT eW 
ALTGNT Tg 

“Y-TSeTy O84/*y-0,e4 


— 

aaaui awaqaqaaqaqaa 
= 
<x 


-3009 :3009 


“JWVN NOWWOD PUP AV,VYVMN SNALVLS dNOU9d 


09V14 
09V14 
OHdNJ 
OHdN3 
OHdNJ 
OHdNI 


OHdN3 
ISSWd 
SNN3AG 
SNNJG 
SNNIG 
AUWWY 


VA IWW 
VAIWW 
VAIWW 
VA IVW 
VATWW 
VA IVW 
VA IVW 
VOSuV 
VOINV 
Voauv 
YOAV 
YOAV 
VauV 
THDN0 
THOYO 
VNY3H 


- 3009 
ATIWY4 


“wNeTS esSusqwezezy WNT, ewoH 

“yquag (*qxoYy) WNIptza0s wnt | ewoH 

MeYUS*Y STATRATU2 SNyqUeTewOoH 

XWd (*qastu9) snaurndod sny ue] ewor 

*yeug SNTTOsST[Ndod snyjue]ewoH 

“WJJOH B XPq Snuended snyjuel,ewoY 
“wnYyds % °qd)] 

(*quem) StSuaautnb-oAou snyqueyewoy 

“wnyos saprorqueune erBunut [oH 

“wS"e °C (7 49e4g) ePeNUIS STuaidOIySTH 

“ws*e"e (*qunyl) estout st4azdorqzstH 

*Tado) eadequayu stuaqydoristIy 

*qun (*we]) wnedtund wnuyseadd ty 


“] SnedeT TI} SNISTQTH 

"¥°00H (°7SeW) SNTeJadoZIYyIS SNOSIGIH 
“T PssTUPpges SNISTQIH 

"7 SISuaUIS-eSOuU SNISTQIH 

*3SO} UOUpuapended sndsIqIH 

“7 POYTUeW SNISTQTH 

"7 SNjUaTNdsSa SNOSIGIH 

"299g PUPTP4YOypOOM ayzedsouazaH 

*99ag ISTSUaS ay .edsouazay 

*99ag SISUaUOWOTeS ay zedsoua.aH 
Jauung eso[Nweu ayzedsouazay 

1auung wouTW ay iedsouazaH 

youung TrySMefey ayzedsoua.oH 

"4yx90G (*[1[aNW) SaptouobATod eruaezay 
“1g PLTOsTBuol,qgo e1uaezaH 

"Z1IGNy eJeuJSOU eIpUueUUdaH 


“USSTOW PeY[ed PTpueuUdH 

OyIUM’1°) Puended eIpueusay 

*7 PuaBIAO PIpuReUaH 

“Qn ([Sedd) PT TOsTaeydwAu erpueusay 


*S3194dS 


414 


Ww 


19 /w4 


neyopourhg/neyopty 
neyopout6g/nejsopry 
nejsopoutb6g/nesopry 
neyopoutr6g/nejsopry 
neyopoutba/nesop ty 


abuey Oy emy 
TTeON 3,eS OT PMY 
TTPBN 3,25 OT eMy 
1 WURTd XPM, 


/Wleg Auquas, 

NTUTUTY 

PUT G9}9} 00H /* y-0 , OUTNquy 
PUIG9797OH0H/* y-0, OUINQuy 


nturuly 
nturUly 


nqututy 


TTexeY 1,14 
, PUBWOTPWOH, 


ouog 
ouog 


re =x xo ke 
QaaqgWwwadadaawattwradcadtadcawiaadaadawaadkadca 


= = 
—aA 


-_ 
aaa 


av 
av 
av 
av 
av 
dd 
dd 
dd 
dd 
dd 
dd 
dd 
dd 
dd 
av 
av 
av 
av 
av 
av 
av 
av 
av 
WY 
av 
av 
av 
av 
av 
av 
av 
av 


WY 
WY 
WY 
WV 
WV 


VIny 
vrany 
vIgny 
viand 
vi@ny 
TWAVWG 
TWAVG 
TWAVG 
TWAVG 
TWAVG 
TWAWG 
TWAVG 
WAV 
TWAVG 
JVNI1 
I1ISV 
J1ISV 
J1SV 
J1ISV 
J1ISV 
J1SV 
ITISV 
J1ISV 
VosuV 
STUAW 
SITYAW 
STYAW 
STUAW 
STUAW 
SIYAW 
SIYAW 
STYAW 


IONIZ 
JIVAV 
JOVUV 
JOVEV 
JOVEY 


Auddd B “UdaW Trysmaley wnyAydoupAy 
“quem TIBIM[ Tay wnyxydoupAH 

“yood TETYyey wnyAydoupAHq 

*99ag wnueAddnB wn yAydoupsy 

"yoee wnuedtwuos wnyAydoupAy 

*[ado) erUuaATNUSa Pe eWNH 

uyny (*1d) PTTOJ¥T[ISsas eyewny 
"179W ("T TPM) eFe4uas ePeWNH 
“yynusey (°390W) PTT ESnd eqewny 
"ASOG (wS°f*P) eyeUuIped eyewNH 
Que] BF DUOIS eT [Ixned eyeWNH 

“270M (°TTeM) e[NAued eyewnH 

“ASOd (‘wS°C*C) eT[Aydouszey eyewNH 
“wS"C "Cf (*pneg) euerpsewreb ejewny 
*LTaMW Trsuryual eruobny 

“4APTYDS Truuewneu eAOH 

*[SWaH endIdsuoduT eAOH 


“ATTO 


tAddn6 eXoy 


*qsO4 PUOTyTayyeoapop eXAOY 
*[SwaH Trsutwod eAoH 

"ug" (°1) eSouued eAOH 

“T[Te4uL XO “ug’y ST[Teuqsne PAOH 
*[SWAH STUT4YJe PAOH 

°290g ("TT8NMW) ePUueTUaISuOy PaMOY 


ATR [OUTS TauOW TUM 
ATRTIUTS (*qxoYy) eB ZedTds 
“wS°9°y STSUsUOWOTOS 
"quem ey jUeAlod 

*youey stSuaneyed 

"quem StSuaaurnB-oAou 
ATRTIUTIS Pd TUURYIUg-OAOU 
“quem (*UzUaeD) PAUT 


(*wnyds 8 °q31) ewo SODA] 


PIP[aIJS4oH 
PIP[arJS4oy 
PIP[alyssoy 
PIP[alJSuoy 
PIP[alJSuoy 
PIP[alyssoy 
PIP[alJSuoy 
PIP[alJSuoy 
*wnyos 

P14pe}SsusOYH 


Jabay IIStT[ [eM ePuawWo] eWoH 
*yqUNY suadsaqns eUaWOT eWOH 
*370YDS eLepuod eUaWOTeWOH 
“ySSPH eq[e PUdWO] eWOH 


415 


$L/W/49/91L/11 
s4 
My 


MY 


49 /w3 


wd / MY 


PIN 13 av 
TTeLIV 13 av 
N av 


,;PYeuadwy ‘sseuyg 
Apetg ‘Hueyey, ‘1e7 1,84 


wesTeg, 
nqnsty 


= 


nN, tg OTemy 


ISTSP] 1,14 
npnes 


oll ae 
QAwaawwawaawezay 
a 
x 


*J-e [Oy euTeW/*M-awobo5 
nejopourba/nesopry 
neyopout6g/nejopry 

opty 1,t4 lds av 
nejsopty ld av 
nejopoutbg/nesopty d av 


— 
aawnaqdcaaqadaaqawda 
uw 
a. 


-3d09 -3009 
-JWVYN NOWWOD PUP 4V,VYVMAY SNLVLS dNOYd 


VS3V9 
JvaVv4 
ovavd 


3IVOd 
VS 1V8 
vS1Vvd 
dIndv 
dIndv 
AD0dV 
VIWV1 
SINIW 
YadAd 
SNN3G 
SNNJQG 
N3WAH 
N3WAH 
NAWAH 


NAWAH 
NAWAH 
NAWAH 
N3WAH 
N3WAH 
N3WAH 
NAWAH 
N3WAH 
NSWAH 
THIYO 
OVIdV 
VIand 


- 3009 
ATIWV4 


azquny (*4gato?) 


ebnftq etsqul 


“qsO4j (‘44ed) Snuaytbey snduedoul 
“ITIW eSODTINuysNsS ePuajsobtpu] 


"yosnacy (°7) ePdTuUpuTTAD eeuadwy 
"L[Ng IuayMey SUdT Edw] 

“7 PulwesTeq sual zeduy 

Aeug"y SISUBTYIA XaT] 

“Ig esowAD xaT] 

OSTIUM’ 1° STSU9UOQWOTeS SnduRdOUYI] 
“410d (°7) SuaToaaens siqd/y 

*29eg eupuekjTod eduasdky 

*Buauds ([YyeA) wnsowau wnuyh TodAH 
“yquag (°}S4O4) PT[OJINU|a} SIdaTodAH 
“179W (“QuNyL) eJeJOUNd sIda,odAH 


“qroey Tiqneuy 
“MS soy qued [od 
*yado) ([Seuq) wnuetua“aw 


(4ayeg) TAPUATT [ TH9ew 
“Tq wnzedtuqut 

*,ado) wnauobu0b 
(€66) wnsosodtqdiy{ [a 
“4yg") Ttrsseuq 

Buauds wnueawnyq 
"ysuasoy wnueluayweq 
"43aUQ % “YOOH wnipeq 
*4yuj°) wnsornbue 


wnt [Aydouawsy 
wnt [Aydouawhy 
wn] [Aydouswa}| 
*,ado) 
wnt ,AydouawAYH 
wn], [AydouawAy 
wnt [AydouawAy 
wn], [AydouawAy 
wn, [AydouauAy 
wn] ,~AydouswAy 
wn{ ,Aydouawhy 
wnt ,Aydouawhy 
wn] [Aydouawhy 


"AyTYyOS stproeub ap tydoy Ay 

*quny, edtueael afAjooOUpAH 

*29ag wNsonyu0. wnaAydoupAH 

*qsO4 [1quemMaysS wNyAydoupAH 

(22p SY90/9819) °“ds wnyAydoupAq 
"290g wnTAystBuoy, wnyAydoupAH 
Auddd 3 *duaW SadtBuoy wnyAydoupAH 


*$3194dS 


416 


0 
$1 /wy /W9/TL 
0 


uss /qy 
yss/qu 


1unspwes apuey 


/Ppueueser, 
oyeyy tnuny 
oaqe | 

, BLOX] 

Peay “SPOoM ay} JO aweTy, 
neyty 
oO nun,nun 


/SSPUQ ONG WTLeG, 


1dP9] POOTY, 


AJOTD 4P4S*2aMOTS S,pIdng, 


- 


PTOsyY O1y/eTose,\ 


T1O OF PMY 
INGE, OTPM¥/ Indy O]PMy 


TIO OTPMy 

,0}2}0d 
yaemsS ‘PueuNy, ‘a }071Ng 
,6uoy Buey, 


TIO OTeMy 


<= a a= 
Qaaqdreamwaadaa 


oo Ga OW 


Gia 


— 
$d tae 


ANIOC 
ANIOC 
JVI10 
JV310 
JV310 
3V3I10 
ONDI€ 
vignd 
vind 


vind 
vrany 
VIgny 
SNN3G 
SONT1 
33V0d 
3IIVOd 
JIVOd 
JDVOd 
JDVOd 
39VOd 
Wav 
OANOD 
GANOG 


OANOS 
QANQ] 
SANDS 
CANOS 
GANOS 
CANOD 
GANOD 
SANDS 


OANOI 
OANOD 
OANOD 
OANOD 


*stu9 9 “uBUOug eURTPNeYyrIpNeB eal{IAutor 
“pney suebala eat [IAUutor 

*yS[abul] suesowoyseueopnasd wnutwsec 
*wnyos wnuesby 16 wnurwser 

*$°2S404 wnwAptIp wnurwser 

*$°}SUO4 WNTTOSTIT[GwIs *yye wnutwser 
uog’d PL[OsTSow1w epueueder 

*yawaug aerpaqesA euox] 

*yaweug WNISUsUOWOTOS euOX] 


*7| BaUTID0D euOX] 
*yaweug ae [[TAUTeBbnog evox] 
(196v1/Z88pl)-Stsuaowes “yye euoxy 
*,adoj (*[g) wnueddnjTow uornedkyt] 
[S8udg ("wS*C°C) wNzeAO eWOTOS]T 
[Saig wnAyose sATod wnwaeyds] 
"7 wndtynwW wnwaeYyrsy 
Japaay a[Pu0}}T] wnwaeyds] 
“JT wnzeystue wnwaeyds] 
“DIW XS “Soon (“VB °M) ETyjUNy sUYydeST| 
ezquny (*qunyl) esoqo,6 suyoes] 
“$° 00H TI}Squay sUTSeuT 
"| ego, Iu} Paowod] 
“7 Z1r,I0wenb esowod] 

“ug'y 
(4) Stsuerjiseuq ‘dss geeudeo-sad eaowody 
“y10Y (°1) aeuded-sad eaowody 
“tTMeQg="4ey (°F) Pundsqo Paowod] 
"S$ B °Y Py qUeUdeW PaOQWOod] 
vOSPNH BF SaWweYL T1ues] eaowod] 
UIPUd (3y4P[9) STUPSN[[ LT eaowody 
"ia°N Stpraeub easowody 
"aunty eysshuo0d eaowody] 


"yey (°7) sezezeq eaowod] 
"5404 BdTJeNbe eaowod] 

“7 eqre eaowod] 

"C8 "UY (TyeA) wazeurwNdDe eaoWwod] 


417 


W/3V/IW/MV W-4} 
4} 
4} 


a] J} 


0 — ys/qu 


uss /qy 


Neer 


- 3009 >AdAi 
S3sn INW1d 


o[o7 obueoduy 


eTeqgeqo[o 
pwn{n4 oyeoxy 
ewNn[Nn4 oyeory 
,PueqUeT, 

sETpul JO BPtdd, 
:P4noy, 

,Punog 313309, 
,29N3127, 


»eburp {Ay a3tUM, 
,abpas eNAeN, 


eqeg rsebueby 
ae4 ar 

epeg (1,24) 
epeg (1,84) 


epeg (1,24) 
, euobuen, 


abuape ing 
/[ TRL STauutnbs 


“quetd dwruys o31uM, 


opuey 


av 
d av 


1d dd 
d av 
d av 

13 av 
3 av 
N av 

HI av 

JI av 

JI av 

HI av 


d WY 
d WY 
d WV 
H3 av 
d av 
13 av 
3 av 
d av 


ld av 
JI av 
c | av 
d av 
d av 
3 av 


HI av 
d av 
d av 
3 WY 


*3009 -3009 


Jv331 
ov3a1 


dA 10d 
vIgny 
viana 
JILUN 
JI Lan 
Iya 
YHLAT 
yNINI 
yNINI 
Y3LSV 


YadAd 
YadAd 
Y3dAI 
AI0dV 
Vigna 
Ju3LS 
VS3V9 
vS3V9 


VS3V9 
VIT3W 
Y3ILSV 
AD0dV 
VLUAW 
Vigne 


LNVOV 
INVOV 
VIUAW 
ANTO™ 


-3009 


-JWVN NOWNOD PUP AV,VEVMY SNLVLS dhOUD ATIWVS 


(43w[J) w 


uog’) stsuaautnh vaey 
Jauw[z Stsuasoubau “yye ead] 


*,ado) 


vd “{TEM) BSonuts Stuazdouesa] 

"299q euended snyquerse7 
"wnyos snduedou0TYyd snyquersey 
may) {°4°25404) ST[Puapnu eaqu0dey 
mMauy (°7) eydnusayu; eaquode7 


"7 Puewe> PUP UP) 


*Suat (°1) esotoads erusou1suabe) 
"4uasg srTuebyn. erseuabeq 
“ppueqs (“eULLOX) Plueueots PTyueusbe 7 


“| BATPES PONTE 
Apueg 


(°$°4S404 ¥ °FSUO4) STpeuowau eBuTT TAY 
YuaNy XO “PL LIM eT TAydouow ebuTtyTAy 
"Q320Y SNTPOS;Asq eBuiT [Ay 
"1 epraeyy ersdoy 
°90 (°Z}ex) SISuauzewNS DrxXOUy 
“| eyrdsoy erAoyuTeTy 
tying wndivadézerd uc; 
q2Ng wNyWWeusTW LOupUSsHDOTouly 

OsTOU BF “LuoW 
Oj TUssz{e voupusporbuly 
“90° eseyyoyyue eArY 
“trey eppAydAuseuq eruassKay 
‘WAYSS 8 "OPT EduPdouCHW PTSOUuYydOUJUaY 
“sr 7yo5 Sep (oiuabna. eruey 
vasuep eyyuesrod eT parysMeley 


porbury 


"| edtuo0Jaq PIDIYSNC 
“qarmM eLeisnBue erdiysne 
S{5IqG PyQUeWwSap ePIUISSOr 


au0yS 


B TiOMON (*4°HOOH) eZeITTA eaTTIAUIOL 


>$3193dS 


418 


M9/19 
wo/W 


MY 


MV / WW 
W 


W 


uj 

Jo /qy /u6 
49 /qy /ub 
yss /4B 
qu 

4y 

JAY 

S-u} 

qu 

uj 

ie) 

JAY 

J} 

4} 

S-u} 


TTEL/TTEL MET4 (1,284) 
aeTae] 
del ae] 


aelaeq 


,euaeonea] ‘TId] [Id], 


nynaewty 


Inyaqa] 


epurBbeuemBbesty/ewr, reMyneg 
n[Nisy 
(auemMBN) Puoqeuog 


euoqeuog 


(auem6N) euoqesog/euoqesog 


ai 
aadadnawwaaaoaw 


CO 


e 


wmawoaaqawadcadawaadaaaWwWwwaazwwa 


dd 
dd 
dd 
dd 
dd 
av 
av 
WV 
WV 
WY 
av 
av 
av 


GV 
av 
av 
av 
av 
WV 
av 
ad 
dd 
dd 
WV 
WV 
WY 
av 
av 
av 
av 
av 
dd 
av 
av 
av 
av 
av 


SONI 
SONI 
SONI 
SONI 
SONI 
dOYIS 
dOYIS 
VII 
VOSuV 
VOAYV 
JILUN 
JILYN 
JTLUN 


JITLUn 
VIWV1 
VIWY1 
SOWIW 
SOWIW 
JIVOd 
INVOV 
NAWSO 
NAWSO 
NNWSO 
JIVOd 
JVOd 
JVOd 
OANOD 
AD0dV 
NIdVS 
NIdWS 
INVOV 
dA 10d 
SINAW 
ov3ad1 
dv3d1 
dvi 
dvd] 


“MS PI[OJISUa PaeSPUTT 

“PLLIM P2TSodwodap earspury 

“MS (*PITIM) &}2e4q[ND eaesputy 

Jaweuy StdayosAuyd eaesputy 

*wno4y eT [Aydo,Adwes eaespuly 

“T[TANW eadeySNUD ePTUUapUTT 

“waes (*}S404) Sueubeuy “yye eT TydouWT 

Jouung Tluewneu eT eNdI7 

opnug 2 “[puam luaT[enw eyenory 

“wnyos F *wweg I1ydequayne, eyendiy 

“ynuun StSusuowoTes ayAsooney 

“ppom (*4T0d) BPEL TaIIded ayAsooneq 

“ppom (*°1q) eWISSTptpued ayfsoonaq 
STSUaUOWOT eS 

*4RA “YyNuUN STTeUySNe ayfSoone7 

“WS PL[OJT[Npueaey seonay 

"4g°y eprooeyy seonay 

ZIM Op (*yxwWe]) eTeYdad09na] euUaednay 

*yjuag IuazSuoj PUuaedNa] 

“4a (°4°3SU04) Suadau snunqdaq 

“TTONW TiIpuep,xYOtuys wntuoydtsoyday 

“uy (*yDeug) CURTSAyXTIM Stuajidoqde] 

*jado) exe, Sstuaqdoqdaq 

Jayeg eurrde stuaqzdoqday 

“4ua'y (*qxoy) eyeTOeun stdseqday 

*noy, eyeatyoo0d sitdseqdaq 

"ug’a Trsyueg stdseqdaq 

“TT9NW (*4g°y) SNzeTosun uoWwaySstday 

“[SWAH STSUaUuOWOT[OS eIUuTda] 

“yTPey ewoJOYyITpgns wnye ,adopidaq 

“Y[Pey wnpeloeqey wnyei,adoprdaq 

uog eAUNdUT stTyyebeptdaq 

*yuog (*]14) Suapasce wn, {[Aydewway 

(22861) e4oTstynutw “yye euoydaubay 

dung eusweuza} ead] 

yung sualTosaAens eaaq 

“wnydsS % °q}7 sndoudew eaaq 

“UueW (*s*°wuNng) PITpuT eae] 


419 


ay TJNues d dv vunvi "SO PadTUaS-oasTuB easzIy 
44 TUTYTUTY d gv vunvd *ysoy esouryny{b easyry 
dy PTOgIseuy d av vanvd "YSOW STAUBUTARTJ eAS7I7 
dy TyNUes d gv. wanvi YPwYyIS STSUBUeWOP 838S}T] 
1/31 43 Bogs Tuy tds gv.soany1 QLOOW PUIT[OD eastt] 
dy TyNUeS d av vant *4SO¥ Punauoskyd easzty 
4} dav vanvi *ySOy STSuauINg easzIq 
Ay Tynues d av vanv "1SO% PqTe easqty 
4} d av vanvi *[490g PadeUYydO “44se PASIIT 
da d WY IH9YO “ATV[UIS STURT TadIpad stuedrq 
da d WY IHOUO [put] eydTISIp stuedry 
da t4ue4 1,14 I WY IHIYO “$°qudy uoq{Ngo,Apuod stuedry 
da d WY IHO4O *[puty esoyidsaed stuedty 
Re PLOTOJOS TY 3 av 9v3z70 “[SWAH PUOTJITISSAS eYaTIOUTT 
dy Nay d av 9v3j10 *[SwWaH PUOTJIWeY PUaTIOUTI 
dy eJOLOJOS Ty d av 9v310 “TTOM eT [Audoudew euatoouTy 
4} d av 9¥310 "wNaTS TIysmMeley eustdouT 
4} PLOTOJISTY d qv  v310 "yooy TIT YRY euaTIOUTI 
us 3 dd SQNIT Jaweuy euobeuza} eaespulq 
us d dd SONIT *jado) SI[ISSas PaPsputy 
uj d dd SONI] “wS"C "°C UuOU *YyNuuey TUUeWaaS PaeSPUTI 
uJ d dd SQNI1 Jaweuy STSUsUOWOTeS RaeSpUuiy 
UJ d dd SONIT "wS"C "Pf epiBtu eaesputyq 
da/u4 F] dd SONI seq (emy] (Auog) Suadau eapspuly 
uj 3 dd SONI) “wees Xd *UueQ (*xDRug) euYyd[Nd eaespuly 
us d dd SONI “wS'C'C eT Tayotnd eaespuryq 
us 3 dd SONI) Aaweuy edTyTIed eaespury 
uy d dd SONI1 "wS*C*P esnyqo eaesputy 
uj d dd SONI) *ysuasoy eduedouow eaespuly 
uj d dd SONT1 jado) sedtAeuq dss “[g eptony earsputq 
uJ I jd SONI) Jayeg TisnouAade, eaespuly 
uj d dd SONIT *tado) t1Bury eaespurq 
us d dd SONI1 *tado) 11ysmafey eaespulq 
us I dd SQNI1 "waas xa ‘use TIAaAUeY RaeSpUTT 
uj d dd SONI) “ASAQ (*pneg) euetutuanB eaespury 
* 3009 *3dAL *30G09 :3009 +3009 


S3Sfn INVId  >3WYN NOWWOD PUP 4V,VYVMN SNALVLS dNOYD ATIWVS > SA193dS 


420 


MO/TL 


dL/TL 


$1/TL 


nwn7 nwn 
,OPeWOL, 
Isy ayebuig 


1 4YeJO0O7 
yyOows ‘punoyg abuods, 


,4yejoo7 paybuy, 
,OSOUWTUd MOTT IM, ‘Te, nyewey 


Ty OTeMy 
1,9, 4ONSABUOH, 


Ty O[TeM)y 
WespTeg, 


Wleg UbY, ‘NT Ty (1,24) 
TyNses 


*J-eueg eueg/nseses 
Tynes 
Tynes 
nseses 
TyNseg 


nBunbue] tg 


Teg 1ynues 


13 


=x 


= =x 


—_ 
Qadadqadnaaqaaaaaqdnaqdaawwa wow awrewa wa 


— 


Vd 
av 
av 
WY 


av 
av 
av 
av 
dd 
dd 
dd 
av 
av 
dd 
dd 
av 
av 
av 
av 
WY 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 


dODA1 
NV10S 
YaWod 
THDY0 


YyNINI 
yNINI 
YNINI 
YOVNO 
dA 10d 
dA 10d 
dA 10d 
OHd01 
TudV9 
YVWOT 
yvWOT 
SV159 
sv1]49 
AD0dV 
VdNV9 
VOIUV 
VaAV] 
van 
Van] 
van 
Vanw 
Van 
Vanv 
Vanv] 
Vanv] 
Vanv 
Van 
Vunv 
Van 
Van] 
Van 
Van] 


(z€2 Syd) 
*ySu04 wnsouuenbs *yye wntpodossq 


"ysuey (°7) wnNdtsuadodA]T uodTSuadoo‘ 
YOR (* HEC) ed4O ZIT euaz}TUWN] 
“pneg ePT[Ostuzeuoz eISIN] 


“WaOdCW (°1) PITUpUTTAD eJyNT 

“TTIW eoerqdABae eyynq 

*qxoy (°7) ernbueynoe eyynq 

uaaey (*boer) STATeAo}0 eTBbIMpnq 
uo}sSTY (4ayxeg) eanBiy,asqns swweuboxo7 
“ado trsysed auweuboxo7 

[Saud (uog’g). PyNnTOAUT suWeuboxo7 
*4¥°y00H tAeBurew stxAdoydoq 

*quny, edtuodef euadrtuo7] 

“yV98W (*HDeug) eTTOJTupueaTO SsiIsdotuewo7 
*4yj°g eTenuTS euwweubewo7 

"wS°9°v (°90) euoTyroned e[[atuausao] 
“wS°9°yY (*Yyq4Oy) PYJUeUdeW eT [aTuaUSa07] 
*qudy Pasou PusUuYyd0T 

*7 eotuetAaz ert [aqo] 

“TPTY TPpAOjJPOOM PUOSTAT] 

UST TVA" PUPSTTYM POST] 

"}SOW CDTUPITNA eAaSIT 

“Ig eSOJUsWO BAST 

*ueds eueluowly easzty 

*ySO¥ SITISSaSqns easjzIT 

*ysOH eYepuoogns easzIy 

UaTIV’X°) STSUBUOWOTOS eaSzIT 

*ySOY SnNuoTyIweu easqTy 

OTIUM' 1°) PSOWADeU ePdS1T] 

UaTIV’ x’) euqe[buad easzty 

UsTTV"A°D esop[ided easz1y 

“ySOy STSudUeTUT eaSzT] 

*ySOY PNDIdsuodUT e98S}I7 

*ySOWH PTAWBUTSSoudwI easzty 

“ySOy PJSODTSSoudwI easzIT 

uewuo4 x9 “TTaNW (*TTENW) tAddnb easqtq 


421 


4 
4} 
dy 
W/'L/T9/1L/4V Jy 
4 
4} 


Jy 

J} 

[9/uj 

[9/uy 

uj 

Yy9/49 uj 
[9/us 

49/49 [9/uJ 
uj 

uj 

uj 

uj 

us 

uj 

da/uy 

J9/us 

uj 

uj 

uj 

uj 

uj 

us 

4dd/uj 

W/MY us 
uj 

uj 


W/w) ud 
> 3009 -AdAL 
S3asn INW1d 


oBbuewens 
obuewens 
Inseyey /eqauegay 


ouTJoUT4/ouTy ebuel/*y-eung 


“J-P[NIG/*M-9, EMYOXOY 
"J-PTNIG/*M-9, PMYOHOY 


oBuewens 
“J-P[NIG/°M-9, PMYOHOY 
PyeTy e1eS OT PMY 

eyes OT PMY 

ees OT eMy 

e7es OT emMy 

ees OF eMy 

Pyeiy e1PS OTM 


oeMy nwny 1,14/nwny nwnq 


*M-e Nye Ny /* 3-euoub euoUD 


QqQaaqaqaqaaa 


— 


— 
QuwiwWaqdqaaaqaqaawadcawnawaadcaqdcaadiaa 


i 


QV OHdfN3 
gv OHdN3 
gv OHdfN3 
gv OHdfN3 
av OHdfN3 
QV OHdN3 


av dOHdNd 
av OHdN3 
dd ZIHOS 
dd ZIHOS 
dd ZIHOS 
dd ZTHOS 
dd ZIHOS 
dd ZITHOS 
Vd dOIA1 
Vd d0IA1 
Vd dOIA1 
Vd dOIA1 
Vd dOOA1 
Vd dOIA1 
Vd dO9A1 
Vd dOOA1 
Vd dO9AT 
Vd dOOAT 
Vd dOIA1 
Vd dOOA1 
Vd dOIA1 
Vd d0O9A1 
Yd dOOA1 
Vd dOIA1 
Vd dO9A1 
Vd dOOAT 


Vd dOIAT 


-3009 :3009 +:3009 


-JWYN NOWNOD PUP AV, VYVMA SNLVLS dNOYD ATIWV4 


"Buy" TTanW (*}S404) edTOTp 
"quem euoTs{Suap 
"quem PJEAPTO 
“TL TAMW Sapo ylunaye 
"Buy “[TTamW (°1) eddew “yye 
Adddg eTTOyTuBew *yye 
“yre 
("qxOY¥) BJeUONTOAUT “yye 
Audag sueubeuy “ye 
"4yd") Ttybaaqsua 
Jayeg wnzedungtu 
(vltG ) wiqewre 
“ugea (°Aed) wnt [Aydoust 
(€448) wnydsowt 
"MS (°4°wung) wnyeuUTout 
*YSUO4 DTIQN[OA 
“T°S*sZ° 7 WNZET [TIT USA 
*[adoj asuauoy UPA 
"S404 wnsouuenbs 
*quny, wnjeusas 
"y49H wnTosid 
*pneg saprotuewbalud 
*7 etuewbatyd 
"1g WNTTOy tue ;nwwnu 
* ado) wnbuo] 
*tadoy trysmaley 
*,ado) uornedty{ ty 
Buauds wnt, ,euoo 
"7 wnyeue, dwos 
"7 wnyzeaelo 
"7 wnnuuas 
“ASQ wnzeuTued 
*JUaH aesuPyTeq 
(8S€ 


eBbueuesey 
eBhueueseW 
ebueueoeW 
ebueueseyW 
eHhueuresey 
ehueuesey 
awd 
eBueuesey 
ebueued PW 
A wntpobAq 
4 wntpobAq 
d wntpobAq 
w wntpobAy 
p wn1tpobAq 
> wntpobAq 
wntpcdookq 
wntpodooAq 
wntpodo2Aq 
wntpodooAq 
wntpodooAy 
wntpodooA7 
wntpodoohq 
wntpodookq 
wntpodoshq 
wntpodoshq 
wntpododAq 
wntpodookq 
wnrpodooAq 
wntpodosAq 
wntpodosAq 
wntpodoshq 
wntpododAq 
wntpodosAq 
sua) 
wntpodos/q 


*$3193dS 


422 


1} d QV OHdN3 "yoay SnuezTay SNOT [EW 
Jy nyepeg/aewnyeqg d QV OHdN3 “Buy TTaMW (*1d) Smpunqi4o[y snzo[ Tew 
da d WY IHOUO “4dTYIS (*4ITYOS) eprTTed epost Tew 
da d WY IHQUO “APTYIS PT TyoyUeX STXPTeW 
da d WY IHOU0 yquny (°$°}S404) eJeUTdNSau SIxe]eW 
da d WY IHOYO “wS "Cf eJeUTZAd STxeTeW 
da d WY IHQNO Sowy PIIpNga-Oau SIxel[eW 
da d WY THOU "uyTYyoS eJeuNT SIXPTeW 
da d WY IH9Y0O “4ULTYDS sAydePSOUsYS “yyeR SIXeTeW 

al 4} ,TZNSNW, JI GY NWYHY *{6uz tturwa stsdosaey 
$L/uy = S-4,/ys erTepty 13s QV.sSISYAW "ZaW PL TOsTIeqez esaPW 
S-43/ys nsnuol/*Y-1uly eT Id d dV ISYAW (9€1p/91SE) “ds esaew 

us 3 av ISYAW "ZaW PuROWRS PSaPW 

W/31/w4 ys eTeply ld QV ISYAW STTUM" 1°) ST[Npa esaeW 
ys d  QY¥ ISYAW "ZaW STSuUda}TaUe “44e ePSaeW 

MY qu ueag Aaseud, I Gv ovav4 uequn (°1) saproudyzey wnt{tydousew 

dy 19/qu ,OLPEUTS, II qv dVvav4 *qun (°90) wnaundundouze wnty{1ydosseW 

if) d av dvav4 Swuey T1ydequayney, snyqueydAsSdoudew 

da eunounynqng d WY IH9UO (2S2°LWN) “ds sapooew 

da d WY IH9YO "4yTYIS eT Tydoupuap sapooeW 

da d WW IHQYO as[OY TISuTwOD sapooeW 

S-J} Oueqgag/ouaqouag d av ivy uOSdI[ Ud (SWueH) PITGaTad eAPTUTYIEW 

ps/quy d WY YddAd “wnyos (“pneg) saptoostsew euTuaeyreW 

ps /qu d WW UY3dAd ewekoy (*pneg) eyeuawoT6 euruaeyrew 

19/W/31/1L J} *J-P[NIg/"M-3, EMYOXOY ld = QV OHdNI MPYS*Y Tauowqrym ebuesereW 

W9/$1L/T9/TL/4V 4} obuewens ld = QV OHdNI "WJJOH B Xeq PT[AYdoun ebuesereW 

19/W/31/TL 4} INsye 1 /eqaueqay 13) QV) sOHdNI “Buy “TTaMW (°7) Sntueuez ebuPueceyW 
W9/$1/T9/TL 4} obuewens ld = QV OHdNI "WJJOH B XCq STTIWIS ebueuedeW 
J} 3 av OHdn3 “Buy’ TLTanw Tuuewees ebueuedeW 

Jy InNsye] d QV. OHdN3 Aiddg STSUBUOWOTeS eHuPiPoeW 

JY d av OHdN3 *[6uqz etuedtu ebueuesey 

A} InNsye] d av OHdn3 meys*y esortnpue;Bbrupenb ebueuesew 

4} 0384 (1,24) d  Q¥ OHdN3 "WJJOH BF XPq PTUapeATOd ebueuPreW 

4} 078 (1,24) d QV OHdf3 “WJJOH BF XEq PPETOIOUeT ebueLeIEW 

4} oVay (1,24) d QV OHdN3 "WJJOH B XPq StwaUT ebueuedeW 

44 einig d QW OHdN3 “Buy (*110Z 8 “qyuoy) eaqueb16 ebuesesey 

44 07ay (1,24) d QV OHdN3 B4OOW'S EPETAqUIY PbUP.L2deW 

W/W9/$1/TL 4} oyay (1,24) ld = GV OHdNI SAOWFTYM OJSXTeY eHueuedeW 


423 


Ad 
MY 
My 


Sd 
wd/19 


$4 
Sd 


el/s4 
W/$1/M9/34 
34 


TL/M9 
My 
34/0 


W/3L 


JY 
Jy 
JY 
44 
1D 
ps/qy 
ps/qu 
uJ 
JY 
yss /qy 


ps/qu 
ps/qu 
ps /qu 
A} 

4A} 

4A} 

A} 

Jj 
w-J} 
S-u 
ys 

4} 
w-4} 
4A} 
w-J} 
J4/us 
Ay 
yss/qu 
Su 
Ay 

Jy 

4A} 


-AdAL 
INV1d 


ayeansty/eyny (1,24) d Gv VLYAW 
enjeseyxey d avy viany 

d Gv vigny 

oyeuewly d Gv ILSVW 

ld Gv 319SV 

3 WY YadAI 

d WY YadAd 

PT epewey 3 dd LVUVW 

TH TSHISTY d QV SAUYHI 

1: POOUMONAY , IN WY NVUWW 
npngnpn4 ld WV YadAd 

Tstsey 1,14 d WY YadAd 

d WY UY3dAD 

d Gv 3114uN 

d av OILUN 

enjezoL 3 Gy 3ILuN 

d avy yvSs3Vv2 

epeg (1,84) 3 Gv wS3Vv2 

3 av LOdvS 

/eTTIpodes, ON av LOdvs 
/PABSSED, ‘PIG ON Gv OHdN3 

d Gv VOVNV 

Tesy eT eW 13 Gy VOVNV 

Tesy 13 Gy VOVNV 

,obuew, ‘1esy 93 Gv WOVNV 

d Gv snd 

,atddy Aowwey, ‘ne,aqoxoy 13 gy Isnt 
3 Gv WATWW 

Assay sopequeg, HI Gv Id1WW 
Tsnge[y/emMye , PW 3 GY OHdN3 
opmy Ofuewens/nyesty ld dv OHdN3 
esembuly d QV. OHdN3 

d Gv OHdN3 

auemMBN 032y d av OHdN3 


-3009 :3009 +3009 


-3SWYN NOWNOD PUP 3V,VYVMA SNLVLS dNOYd ATIWVS 


OTIUM’L°J STSUBUOWOTeS ePISULRaW 
Aiddd BY “AWW TIPUPPpOYS UOUPUapOrxIzsSeW 
Auddg B “UsaW TTYZIWS UOUpUapOorxIyseW 
“YOTOW STSUBTUPY PIXITSeW 
"y B °M PUISOIDeUS} “yye ePruapsuPW 
peudey (°Z3ay) STSuauzeWNs sndstueW 
TyeA (°2}0Y) SNuTuadAD sndstueW 
“JIOW TTYZIWS “4Je RTZPEUEW 
“1g eSOquAuod sayjUeUeW 
“7 RadeUTpUNUe eUeUeW 

“VIIA 
(“pneays xe “ySSeH) STuysnted eruedey 
"JIA (“DIW) eJepIdsnd e1uedeW 
ay4e[I°G’D Puayrooeq Pruedey 
"yday STSUBUOWOTeS ePTINCeEW 
“PPaM (*18) PT [OJTSUBATP eT NOeW 
“ppom STpTeuzysne erynoeyW 
Auddg B *AsaW PBN tuntd eo, rueW 
"ssayoS (APuQ*y) euopytpueub eOz] TUeW 
*qng e}OaSSTIp eueyY]TUeW 
"qso4 (“TTIW) SP4yoe eueyx] 1UeW 
ZJUeU) eJUaTNISA JOYTUeEW 
OTIUM"L°J STSUsUOWOTeS eusytBueW 
“1g eyeTNuoUdNW euay TBueW 
“Ig JouTW euas THueW 
"7 eoTput euay rbuew 
"3SOy (°q77) euended eouwew 
“ysoy (*JeY) SNzeuopo eouWeW 
“aydueg (°7) wnueltlapuewou0d WNUYSPATEW 
“7 eugey6 erybidew 
“Buy TTAMW (18) SNTPOSTITIZ SNOTT OW 
"Buy T[8NW (*Suaq) SaPlouToIu snyoTTeW 
“Buy [TTanw (*ywe7) stsuaddrytud snqor yew 
“Buy TTanw (°wey) snzernorued snqoj[ew 
“J° OOH SIwWUapOINaT SNOT eW 


*S$3194dS 


424 


425 


J} PT Tyembuly d Gv oVLNY au04s*)°g eUueTzIUNG adodI [AW 
dy I Gv vI13W "ABD PIGNP eI[OW 
0 4} OPTI] UPTSuag, SOTeyXeTUNg HN Qv VI13W “| yoeuepaze ellaw 
ys /qu euob eu ey /auembeu ey 7j avy SV13W “Ig wnyjuek;od ewoiselay 
My uss euocbeuew/euemb eu ey e| qv SVI1IW “7 WNd TAYE Ge] ew eWOTSPTOW 
yss/qu 3 Gv SV13W “TT Tge7 wnye[NdtyUap ewo se]ayW 
yu) ys euocbeuew/euemb eu ey ld qv sV15W uog*g surjse ewOTSP [OW 
qu S Gv YaLsV “PLTIM (°1) e4OTsIq euayqUueTawW 
“T1OZ ¥ “3° qUudy 
Jy 3 Gv OHdN3 (*18) Psortnpue[61y[nw stdalouetay 
[L/L W-U} ,90d] Pol ‘yuequaded, II av VILYAW a | (*1) udUpUuspe INI] PINI[ PLOW 
dy “y-OLly Ty/*}-aewaeW d qv I9V3I P4eMOH (°*990g) euended PusyUesSNpsp 
IL dy “V-OTY IV¥/*y-aewaeW 13 Qvy I19VdI P4eMOH (SUdTW) PUOTJZIXET euayquesnpay 
ha | “Y-OLV Iy/* y-9bwaeW | av IdVII P4eMOH (*uey) STSUBSUT [OURS Pussy UeSNpPap 
da d WY IHOYO SOW ISUBJOFTUPA UPDTPICIPoW 
da d WY IHOYO "UFTYIS wNysnqou wedTEIOIPaW 
da d WY IHIYNO "wS*C °C wnuidye ued; edoIpaw 
Th) 12 OTsY OT PMY ld Gv SV13W Auda 3 “4saW SueBeA eT IUIpaW 
fe) d Gy SV13W Adddd Y “WoW STSuatbepny el [rurpaw 
da/{o auesnunt d av swiaW (0292/2661) “ds eT T1UIpaW 
fe) d Gv SV13W Austad B “WOW SITISSAS PT [ TUIPaW 
fe) Olsy OT PMY d Gv Sv13W Auddd 8 “duaW SuBdSEeqns eT IUIPaW 
Fe) Oljsy OT PMY d Gv sSv13W “1 STOs{tupenb eT, Iurpaw 
19 d av svV14W Assddd B “WaW CUOTJITGNd eT | TUIPaW 
fe) d av Ssv13W "ssueW II [ayxaed eT TIMIpay 
ie) d Gv SWv13W *qsO4 BSOpoU eT IUIPaW 
]9 O1sY O[ PMY d av Sv13W *[SwayH TluoquOW eT | TUTPaW 
0/W ys /qu eqns ojemy ld Gv SV13W Adddd % “WUaW STSUNaTeuN, eT TUIpaW 
fe) d Gv Ssv13W Adddd B “WOW CL[OJTOULT PTT IUIPaW 
19 d Gv SV13W Addad BF “UuaW 1yxSMaleyx PL [TUIPaW 
*D O1sY O[PMY d Gy SV13W a40ow’sS UOoJaHoTeYy eT[TUIPaW 
fe) eqns oyeMy d avy Ssv13W *PueTU] PUTJadua eT [TUIPaW 
fe) i d Gy SV13W Adtdg B “UuaW PYJUeTeYdad eT IUIPaW 
sf) eqns oyemy d Gy SV13W *[SwWaH PYOTJI[NeD eT [TUIPaW 
19 d Gv sv1aW Auddd % “4UaW PYJURT{ TED PLT TUIPaW 
fe) eqns oem d Gv SV13W “s°4ayxPg STSuayeyue eT] IUIPaW 
if) OTJY OT PMY d Qv SV13W Ausdd 3 “4aW PT [AYdosiue e[[IUIpaW 
dy qu II av oVvaVv4 "7 PATIeES OBedIpaW 


(1/w4/19/uW 
TL/19/wv/"4 


W/$1/w9 


W/$L/TL 
My 

MY 

MY 

My 
19/A4/UN 


ud 
$1/M9/TL 
W/w4 
$L/49/TL 
MY 


Ys /44 
4} 
4} 
J} 
J} 
S-d} 
ys 
J1 
Jy 


Ay 
if) 
Jo 
[9 


sAdAL 
INV1d 


ors 1,4 
WT 2d 

oBes, ‘ors eqy/oes equy 
120N aqaH, ‘ORS 1,24 

Ipluny 


PyNsey ey 
eqns o[eMy 
Iptuny 


aqeqty 


nquety/oq] ly 
INquiy O[TPMy 
Inquej o[eMy 


Inquy OTPMy 

Inques O[PMY/INge, O[eMy 
OdTOaTeAeL 

WI, 

;PoomayTxDeYS, ‘PITT 
POX OT PMY 


B,eqe, Oem 
ning atsey 
,SSPLQ SASSPTOW, 


PT IJeMBULY 


a. 
a 
< 


—_ 


oO 
aadwmwwaadaacaauiW Qa wi 
a 
<x 


e 


:3009 :3009 


>JHVN NOWNOD PUP AV,VYYMA SNLVLIS dNOYd 


- 3009 
ATIWVS 


(60€v) “ds wnunauozeay 

“DIW XO *Uuy 
3 1UBIM (*qxoYy) wnueuzewNs UOUNauOZaW 
*290qg ("queM) eSuaUOWOTeS UOTAKOUTAW 


*qq70y nBes uolAxoujay 
°99ag asuaT[TAUTeBbnog uo[Axou aw 
STIUM'L°J STSUBUOWOTeS SOUaPTSoujaW 
*pneg etyduowk[Gd souaptsou.ew 
STIUM’ 1°) PUOT ZI AUed SOuUSPTSOULEaW 
OTIUM' 1°) B}eUUO SOUaPTSou.aW 
849a3S (“4T[YIS) Saptoruabna souaptsouqay 
Aeug*y (°4S404) PUTT [OD SOuaptsou.eW 
"ysuyor (*4°1) eaqjUuabue eIpImYydSuassaw 
uOSdI[IYd eVe[NOUuNpadtyzeds eWuapy 
UuOSdI[IUd STINUd-aejoUeS Pe YAUaW 

“wNa[s 
(*[Sw3H) wnduedeBbaw voupuapol [| tuuaw 
“AUaW (°7) eFeT[ad eTWauuEW 
"JOTSOO*A POTZYIOed PlMauayW 
"saw (°1) PTY PlwauuaW 
uodeg’d &}e929eUq PIWoUUaW 
"437SOO “A BOTJIOed “ye PIWoauuayW 
*[adoj (°y0O0H) Saproueudup snuosoy4uluaW 
"7 STSUdAUe PY UAW 
AeUD*Y ASUBTYIA “4se UOTAIaWAayW 
(€60Z1) “ds etuyzo[awW 
*ubo) (*[g) eduedoona, erluy OTaW 
uoYydTd (*yuUsaM) STSuaauUTNB-OAOU SnUIpPOTaW 
$d24S (°39NOH) ePeTTaqun eLYysoTEW 
Aeug*y PdTIpul BTYDOTAW 
"7 PL [OZTUOYDUOD eT YIOTOW 
*Aneag ePUOTJIGNUTW STUT[OW 
Auddd 3 “AUaW STSUBUODWOTOS adOITTOW 
dung erposytpueub adodryaw 


*S4193dS 


426 


W/U9/4$1/TL/44 
0 
MY 


MY 


MY 


W/My 
W/MY 


W/44/T9 
W 


MO/TL 


uss /qy 
Us /USS 
19/qu 
ys / 19 


19/44 


19/qy 
49/qu/46 


PYeUeMY O[PMY/AQWOTY O[eMY 
“WTA TYTN/ -OT TG 

Ipeuly 

, Pa} SUOW, 


1P90M [R9AITd, 
;PunoyD 4917Ig ‘uPag wesyeg, 


ouemMBN OTaJOTa4 
epuey 1,14 
90TI,0 4No4, 
nueg 1,e4/OTOTleW 
,SSPU9 
PLIN ‘qUeTd SAT{ISUaS, 
,eSOWIW SSaTautds, 
/SSPUD TIN, “TR4 OT OMY 
PUR OTM 
,OPNUTW-e-aT TW, ‘Nunqney 
O[PMN/OTPTTeEX OT PMY 
,oynu tw 
-e-aT IW, ‘or r6urby ofemy 


TTeX equeg/equeg 
n,nan,nue4 


OPSTY/*Y-PUSEMHETOW/TTeSTY 


n, 1d oTeMy 
B, EXPY 1,10 OTPMy 


— 


<= 
WMWezWwaWeWoeoOwWwo 


Qaoza22 


— 
lu 


_— 
aadw 


oll oe 
lu WW 


aaaqgdwmwaadqaawwaada 


vigna 
viany 
Vigna 
JOVUV 
VILIA 
ILNOd 
YNINI 
VOZIV 
NIdVS 
JV0d 
VLOAN 
LOdVS 


SOWIW 
SOWIW 
SOWIW 
ovavd 


Y3LSV 


YILSV 
JIVOd 
dA 10d 
dA 10d 
dA 10d 
dk 10d 
dA 10d 
dA 10d 
dA 10d 
dA 10d 
dA 10d 
JVLNY 
VLA 
SNN3IG 
Y3aLSV 
VIVIL 
AJ0dv 
AD0dV 


“DIW (1G) eFeuewoTH eputuow 
“T PLTOJTAZID Ppu Tso 


Auddd B “Wap PTTaqTY * 


JJe PpUuTsOW 


"wqIla] PSOTDI[ap euaqzsuoW 

*YOOH eduedtaeuep euweubouow 

[S8dd (*s°wung) stTeurBbea eruoydouow 
"7 BtqyueUeYD edTPUuOWOW 

*7 er TAydequed obn{ [ow 

"yTpey snrpoyrbuey snduesoyostw 
“quem SN[NPIOTJ Snyyueds IW 

"7 edepef stptqeutw 

*7 1Buata sdosnwty 


“7 eoTpnd esowtW 

“Q[apy STwuaul “URA PSTAUT PSOWIW 
“PTO XO “JUeW PSTAUT PSOWIW 
“SpPusaA STSUBSUOWOTOS PITAL IW 


"¥°G°H PUqUeUDTW eTURyIW 


“qoy'1°@ (*jJ*wung) eJepuod eLUexIW 
snwej°y (*UluL) atiqezoeds wntbaysoud IW 


*tado) (*4y9) wnzeutwabqns 


*jado) (°y*wung) etupuado[oos 


*jadog (°7) wnze ound 
*jado) (4axeg) TIT [amod 
4ayeg wnuended 

“Ig SuadsauBbtu 

“ado (°399W) aw4ostnbuty] 


*tadoj (*[ad09) wn, ,Aydossoub 


*tado) (°1[g) wnzeynuwos 


wntuosoud tw 
Wn tuosoud IW 
wnt4osuud TW 
wnT4uosoud tw 
wnt4osoud IW 
wn TUOSOUD TW 
wn 1uo0Soud IW 
wn tuosoud tw 
wn TOS oud TW 


"1g Suavsaqnd wn,owoud IW 
“wees (°2S4U04) wNy{nuTW WNTeWoUd IW 
a4u00W (°1) aeouNTeds eIdaloudIW 


azquny ("we ) erTos rudd 


“4BW (*36W) Iuaqyoeyos 
*J6W PT [OST quoys 


esso[boud tw 


Jauung (*aT[Nd) erpTosrpuewG “yye sod0udIW 


$97 1ydoud TW 
SO} 1YI9U9 IW 


427 


w9 AY b, PT RYeY ld av 
J} dav 
Jy dW 
J1/w9/w4 Jy Tse, eqiy ld Vv 
ay dv 
fe) 3 WW 
12 dv 
B, PWOY/OR TIES 
Ta) 19 OTPMY/*Y-NSTBN OT PMY 13) 
12 dv 
19 ®, PWwOY/OPTIeS OT eM d av 
W/19/44 J4/qy n,eg ld WW 
W qu eye n, eg 7 WY 
$4 S-4./qU ,Pueueg, 93. OW 
qu euog neses d WY 
S4 S-42/qy UTEP Td, 93. 
yss/qu nquy neses dW 
qu neses dW 
J} 7 av 
J} dav 
qu ,AaMOT4 AEG, 7 WY 
34/MV/0 S-J} 19a) Away), HI ay 
19 nng &,eS OTeMy dv 
19 dv 
2 3 av 
i) Tdauaquwe,eS OT eMy d av 
12 dv 
12 Tauaque eS OTeMy dav 
19 Tauaque eS OTeMY dv 
qu 3 QV 
qu 7 av 
, 904] 
Ad 4} yOTPSwNug YO YSTIPeYy BISUOH, N av 
12/43 TTY 7 av 
19 orld dv 
:3009 D3dAL :3009 :3009 


S3Sfn INV]1d  -3WVN NOWNOD PUP AV, VYVMX SNLVLS dNhOYd 


STYAW *24n0H euended “ueA eNzey PITS TUAW 
SIYAW "[SWAH STSUaOURY PIIZS TUAW 
STYAW "wS°9°Y Puastuad PITTS TUAW 
SIUAW "quem esogorBh “yye eotastukw 
yvrand “YOY XO “MUTOY (°Tg) BOTURAeL eIZIDAW 
VrIand "ydtycy eoIddty1yd epuaessny 
VIany Aiddd B “AUaW TTyYSMaLey epuaessnw 
YIany "7 eSOopuouy epuaessnw 
viany "yoay edued0ydI [Op epuaessnw 
viany "young edurdouput,Ad epuaessny 
JVSAW (2Sp SYdd) “ds esnw 
JVSNW *440H Puqnu “dss °7 wnquatdes esny 
IVSNW "7 wnquatdes esnw 
IVSNW °q17 I[ayaed esnw 
JVSNW "7 eoeTStTpeued esnw 
JVSNW *TTanw tAepoew esnw 
JVSNW SpuowWIS e}99ua eSnW 
IVLNY "yoee (°7) evepnotued eAeuunw 
IVLNY “AITO (°ZOUNL) eZe[NUsUd eAPUUNW 
3JWWO) ueuaug (°1) evOoTyIpnu etuuepuny 
VITIL “7 eungeyed erburquny 
vas STTUM" 1°) TAaTURYS PUNONW 
ovav4 “90 (°1) Suatunud eunony 
dvavd "90 ("PTLTIM) Poqueb16 eunony 
ovav4 Addddq B “AUaW SueHaTa eunonW 
ovavs “wnyds ewuadsoueAd eunony 
ovav4 "yooy edueoskyoeuq eunonyw 
ovav4 “LTTa9NW I}JoUUeq eUNDNW 
VIWY1 “yqueg (°7) uokyosezysATod ewsoydsow 
VIWV1 *yquag aTeuysne ewsoyrsow 
NIYOW *ywe] euaytTaro eBburuoW 
van “7 eVeTTaqun epuruoW 
VIand *16uzZ StSuatuowoyes eputuow 
>3009 


ATIWV4 >S41I3dS 


428 


dL/TL 
11/91 


TL/M9 


T1/w9/4W 
wd/4V 
Ad 


oyeTeW/eTisey ly 
nunue] PW 
ening 1,e4 


ening 1,e4 


NATATATY 


enjeueyey 
nqy ening 1,e4 
ooqueg, ‘O,ey 1,14 
,ooqueg, ‘nutyny 
)SSALIL97 OM, 


PB, ET PHeY/TSenyey 


nyny/e, ET PAey 
nyny 

nTUTUTY 
NyNY/e, PTeHeY 


nyny 
B,eTeyxey 
e, eT eyxey 


“y-0, OUINquiy/Tse,eqty 


qQaaqaaawaaqaqwaadcaaqaaqdaaqaiaa 


dd 
dd 
dd 
dd 
dd 


av 
av 
av 
av 
av 
av 


av 
av 
av 
av 
WY 
WY 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 


OIdSv 
dIdSv 
dIdSV 
dIdSv 
QIdSV 


OHdN3 
TONWN 
TONWN 
TONWN 
TONWN 
AI0dV 


AD0dV 
TONWN 
TONWN 
TONWN 
JIVOd 
JIVOd 
SSvug 
VLUAW 
STUAW 
vignd 
STYAW 
SIYAW 
SIYAW 
STYAW 
SIYAW 
STUYAW 
SIYAW 
STYAW 
STUAW 
STYAW 
STYAW 
SIYAW 
STYAW 
STYAW 
SIYAW 


Jayeg WNT Tosaeuapay 
dayeg tAaAuey 
"wS°C°e wnsotnpue {6 
Jayeg wnzeypnono 
Jayeg asuauroque 


wn tpouydon 
wntpouyden 
wn tpouydan 
wn tpouyday 
wntpouydan 


STTUM" LD 


“YyoeS 8 


*qxoy e1eL[Np 
"7 (71) stpequat 
"wS°3"¢ eLeUNpe 
"12 10H snsn 


(*J°00H) TTSequojy eTUTUYIDZUOISOAN 
(pyl61/00b~/888E) “ds eatoneuoaN 

“UUW (*AURH XO *WAaaS) TuazSUOy RalTINeUOaN 
Audddg B “AWaW PT [AYdoIpued eaTIneuoaN 
Asddd BF “UWaW TISSePuq “4yye eaTINeUCaN 
"yoes @ “qso4 (*1[G) wnzeuswo[h ewuadsostan 


1su04 


(*ywe7]) er ToytzIsoddo ewuadso ran 


un eaTonen 
Jo payonen 
09 eayoneN 
3qo snjseN 


(ZEZ SYDG) sNzoNpoud *yye snqyseN 


"UGY STPUIDIJJO wntqunzseN 


“LT TanW r1ued0e 
“90 “Vy eURT UAaSS 
*99ag STSUaUOWOTeS 
* [Buz 11ZpLTUTaYyos 
"quem STSUaUOWOTeS 
"wS°3°y euadoud 
“wS"d*y eT tAudézetd 
“wS*J°y eyeToryed 


"quem (°90) eye[Noutded 


*yauey STSuanayed 
“wS*d°y Trysmaley 
“yota’y STP Tynut 
“yauey STUR[NSUT 

“4a°y epidrsut 
“quem trBunuy[ poy 


JIP[OUIS STSuaTeuedTepenb 


"quem esogo[bh 
JIeTIUIS PSO[NOSOTJ 


q PT T8q4AW 
aT oursukp 
PIpodawuAW 
PI19S TUAW 
PITTS TUAW 
PI17S TUAW 
PDIVS TUAW 
PO17S TUAW 
PITYS TUAW 
PITTS TUAW 
PITYS TUAW 
PITYS TUAW 
PITYS TUAW 
PITTS TUAW 
PD11S TUAW 
PITTS TUAW 
PITS TUAW 
PD17S5 TUAW 


429 


$1L/19/M9/W4 
al 


w4/19/uW/ IV 


Ww) / Wy 
$1/T1 


0 
W/MY 


W4/MY 
My 
w4/My 


-3009 
S3Sf 


da/t2/qu 
[2 
S-u4} 
yss/qu 
da 
S-u} 
4} 

da 

us 

uj 

uj 

uj 

uj 

uJ 

uj 

U4 

us 

us 

uj 


sAdAL 
INV1d 


ENT OWTY/NATAIATY d QV AI0dV 


PNT PWIY/NATHTATY 13 gv AI0dv 
esTeg, I qv vawod 
ne,Taqoyoy d qv Isnt9d 
E| qv Isnid 
d WY IHOYO 
d WY IH9YO 
é| WY IHOYO 
d WY IHOYO 
d WY IHOYNO 
Weg edAN, 
“ors eqy/oes equy/eAIN 13 WY WOSY"V 
ebuoig é | Gv NYYOT 
TueMBN OPM E| gv 3ILun 
TULATUTY d qv vunvi 
pod0eqgO], ‘tut4/ey,erg II gv NV10S 
d WY IH9YO 
OARSOARS /Njsesnges 13 GV JAUYLS 
OARSOARS/NyeSnyses 3 GV QJAYLS 
| WY IH9YO 
HI gv Ad0dV 
“M-Nsf nsn/*z-euebeueg ld dd NVI10 


d dd NW310 
d dd NV3I10 
epeyeyey 13 dd NW3I10 

E | dd NWV310 
bpexezey 13 dd NV310 
d dd NW310 
B| dd NW3I10 
d dd NV310 
d dd OIdSV 
d dd QIdSV 
d dd QIdSV 
d dd QIdSV 


-3009 :3009 +300) 
‘JWYN NOWNOD PUP JV.iVYVMA SNLWLS dNOYD ATIWVS 


“LTOMW (°1g) ePeUawoTB ersouyr 

“TT1qe] ePtydIT Ta eTso4yrO 

*qun aTeprueuAG ewouysg 

“TTemw ("4eY) SNzeAogoO soduPd0uYI0 
anbsan 

(“WOW % “[[OZ) SNs[aoxa soduedouyrO 

“AY[YIS StjneotBuo, eruousqg 

“[TPUTT (*18) eFedTUquT eTUO’aqGO 

"¥°quoy eT TydoTTay eruouaqg 

ayeud (*4°}S404) SueyINba eruouaqg 

*[puly STtwuostSua “yye PrUuoUagg 


*qwunm Sued T {Nu edAN 

*wnyos sn{[Aydota], SOxty iO ON 

*1a (°1g) snpuedsu aptud0ujoN 
(ZOvS/bvOv) “ds aqaoydey zon 

“7 wndeqezy PUPTIOIIN 

"1G PI[OJTUPeUBA PIPATMNdN 

*yuse] (Aeug*y) eduedsouduod erbunqnay 
*yuad] (*puooy) edIqayTad erBbunqnan 
*pneg eurobeue PTT AUaN 

*7] dJapueslo wntuan 

*ugnuuey eubryes stdaylouyday 

asneug I1yd0jSuasou stdayTouuday 
“4ug°) TIydequayney, stdaylouyudan 
[Sd4d (°}SU04) e[NyNsuly stdayouydan 
“y20OYDS (°1) ee TTexXa stdayTouydan 
*420YDS (°MS) eJeUUaSTG SIdaTouydan 
asneug tua YydaTYIS “yye stdayTouuday 
[S8dd (°1) PT[OJTPuod “4ye Stdayouydan 
[Seug ejnoe stda,ouyden 

[Sud wny}edunu. wntpouyden 

au00W wnuaBtuued wntpouudan 

Jayeg wnuosoudew wnt pouydan 

Jdayeg wntnptdsty wntpouuday 


-S3194dS 


430 


WW /wy/S¥ 


MY 


my 
W/u4 


MY 


W/U4 
y4/MV 


44 
qu /u6 
qu 
us 
44 
S-4} 


Jo/qu/46 
qu/46 
ys /qu 
ys /qyu 
ys /qu 
ys /qy 
ys /qu 
ys /qu 
ys /qu 

uj 
uj 
19/qy 
43/19 
uj 
uj 
uj 
uj 


ys 
yss /qy 
yss /qy 
ys 
S-U} 
4A} 
w-J4 
4} 


180TY, 
,SUBYSTUM S,329, 


aqaqaurzey 
ouy 


nejoloay 


Pu] OT[PMy¥ 
ayxPTe4 OTPMY 


,PadequaH, 


“y-euey/ *Y-3704 


PT eqos tg 
iTtseg, 


en CUTY/NUIAIYTY 
PNT CW TY/NAIAT¥TY 
PNTPUTY/NATATHTY 

NATH ITY 


xo 
— 


— 
lu 


Or 
QwadaaweS2wiadaWwwwa aWwoaWWwHWddadcaacaZzus 


av 
WV 
av 
dd 
av 
av 


WY 
WY 
av 
av 
av 
av 
av 
av 
av 
dd 
dd 
av 
av 
dd 
dd 
dd 
dd 
dd 
av 
av 
av 
WV 
WV 
av 
av 
av 
av 
av 
av 
av 
av 


VLYAW 
JIVOd 
VIWV1 
SNNIG 
ovavd 
ovavd 


JIVOd 
JIVOd 
vrany 
vra@nd 
vIa@ny 
vrIand 
viany 
vIa@ny 
yrany 
OIHdO 
OIHdO 
OANOD 
OHdN3 
NW310 
NV310 
NV310 
NVW3I10 
NV310 
vIend 
vOV10 
Valal 
IH940 
THIYO 
VIWV1 
VIWV1 
VIWV1 
SV14W 
AD0dV 
AD0dV 
AD0d¥ 
AD0dV 


*"T[TaMW eJUOPO IO eTUUOgSO 

"7 PATVES eZAUO 

“DIW (*awny,g) snzeystue uoydtsoyyug 

*jedog (azquny) eunyAdwed stuaqdory zug 

“Ig XO "RlTORZyY SISUBPAPTRD eTSOWUC 

“WaW (“Buauds) apTequatuo wnduedowu9 
“YIRH ST[TSIOquI 

“4RA SNTTOZTLETNpun snuawst{do 

"aneag (°1) Snytsodwod snuawst{do 

AdJad BF “AAOW EPRTIOYDTUZ eZTYuorYydO 

Adddd BY “WWaW PoUTWRUYS eZIYWOTUdG 

AdJad BF “UNaW STSUBUOWOTOS eZTyuuoTYdG 

*[SWAH STuzsednu ezZIyWOTYdg 

*7 soBunw eztyusorydg 

Adddd B “UsaW PT [Aydo yds, eztyusotyudo 

AdAJdg BY “AWW PYQUPTT TED eZTYuorUdO 

“7 wnyerndtqzau wnssoborydg 

"7 wn[npued wnssoyborydo 

OsueW’s (°71) wny.edunz eut[nouado 

“[ Teg’ W's BeIpueTSusanb eaT;eyuduo 

"ysuasoy [uauUuaM PupUPdIO 

“Add TIPTeGqIs eupuPea [OC 

“ACD STWUOJTIUABU PUpUeaIO 

*jadoj eyduowrlp eupuea[o 

*,adoj) eysnbue eupuealoQ 

"| esoquAuod erpue[Uap[o 

*qxoy eYeITUquI xeIO 

“bIW PueuyeWNS SaTawo 90 

“2210H (°IPTY) evesuapuod eudayuue 90 


“ATTYUDS (*4TTYIS) Saprodaeubue eUuaYysue1I0 


“| wnyoues wnwts9 

“7 wnotptseq wnwrsg 

"7 wnuedtuawe wnwts9 

"Ig STSuausog stueyro0yiYI0 

*s6W eT [Audoperos etsouyag 

*[SswaH (°}Su04) eUOTZTAued eISOuYdO 
“wnyoss (*we]) eT Tostztsoddo ersouyog 
"7 seyBuew ersouyog 


43] 


43/1 d WY NONVWd AdJ3d B “AoW TLySMafey Snuepueg 
43/10 d WY NONWd uyor’ys Tryuny snuepuedg 
43/1 euey t,t d WY NQONWd 9U04}S*J°G SNBIeUTUs SNuepued 
43/1d euel It d WY NQONVWd uyor*ys snzeuTYyds Snuepued 
J3/{d d WV NONVd *Buauds sniqnp snuepueg 
AZ/Td = Bose, Y 1, 14/ATOSeSV 1,14 d WY NGNWd 3U04S*)°g WNTJUOW-SNIep SnuepUed 
J3/1d ouemMBN eure] 1,14 d WY NQONVWd *wnyds Snuetuuew[ay.uep Snuepueg 
43/1d euel 1,4 d WY NONWd uyot*}S sned0ud snuepued 
ys/{d T,eqg n,e4 1,f4 d WY NONVd TT[8qPW SNssaudwod snuepued 
y9 ys /{d (eyeg/n[ng) eve, 1,14 ld WY NQNWd “[SWeH TISuTWwOD Snuepued 
43/1d tst4 0,4 d WY NONVd Adddd B “4aW SNUOT4ZI[NeD snuepueg 
43/10 d WY NONWd Auddg B “AUaW SNOT [Ia LIded snuepueg 
43/1d d WV NONWd “s1eg (“pneg) snuoydiyzerTed snuepueg 
43/{d d WY NONWd Aiddd B “AdaW STSUBUTING SnuUepueY 
43/1 d WY NQONVWd uyor’?ys Snj{eiuaseq Snuepued 

(L€8} SY90/9612) 
U4/49/U9 43/1 1,eg n,e4 t,t ld WV NONWd TT[9}WEW SNssaudwod *yye snuepueg 
ys d av. livav SUa}TSeW XB “SUapuesS PUPTUaTSewW xXPUeY 
[| /w-4} n4ueg 1,24/OTOT][eW E| gv lOdvS “4yg'd Tlurpyays wninbeyeg 
Ay nueg 1,P4/OTOT[eW d gv LOdvS B1TYM"L° BSuauOWOTeS wNINbel[ed 
J} nueg 1,04/O[OT[ ew d av LOdvs uahoy asuaqouow wnitnbe[eg 
11/91/91 J} nueg 1,e4/O[OIl ew 1d qv LOdvS uadoy Innsew wnt bere, 
4} nueg 1,04/O[OTTeW d QV LOdvS "ywey] (*TTaNW) wnyAxozoeT eb wntnbeyeg 
J} d gv LOdvS STTUM* 1°) wnwaty wnInbeyted 
44/TL/°L/9L Jy nueg 1,04/O[OTTeW ld Gv LOdvS *ywe] wnwuadsouyyAua wninbeyed 
J} nueg 1,e4/O[OTTeW d Gv LOdvS “young asuauroque wninbeyeg 
W/3L Jy *M-PUOYeUeT eW/* z-euege] ld Gv Ad0dy ‘“4O6W stSuauowoyes “ueA ePUueOUOY eYQUPTBeYg 
[2 d av Ad0dY “wnyos eredastaund euquerbeg 
1) e,eS oTeMy d av ovav4 “IPUsA (*AT[Nd) Snuended snydudyskxo 
4} TeMyTUy PT PW d gv NONNV "[SWaH PYyjUeUdeI PY TWAXO 
MY qu iSTTPXO, é| gv I1vx0o “T] PYETNITUWOD STTeXO 
qu d WY OYCAH "sudad (°1) Saptowstye et7 3110 
4} d av Idvav uosdt[ tug eyeTNounpadtuyzeds uoy,Axowsg 
W J} nungtyeM9/auemByN nunjrpeMbn ld GV Ivey °99eq (*44949S) STSUaaUTNB-OAOU UOTAxOWSO 
J} I qv oovid “yjuag (*Zeun,) eutddrytyd erpawsg 

+3009 -AdAL *30d09 -300) +3009 


S3SN INVId  +3WYN NOWNOD PUP FV, VUVMA SNLVLS dNOYd ATIWVS *$3193dS 


432 


+4 


dy/my 
W/34/w9 


w4/49 


qW/N9/34 
wo/49 
w9/Y9 
ni] 


Istsejng 


PUPMYPY /URMYPY 
Tstsej 1,14 


ouemMBN P[NS 


IUTYTSTTLY 
,SSPUQ BdUINN, 


ayete4/ey 


ISt4 3.14 

puel 1,14 

,QUTg MALIS ‘Snuepueg, 
eye) 1,14 

a[OWSTIW 1,14/aTowow 1,14 
rege} 1, 14/epueyey 
aTOWaTOW 1, 14/aTowow 1,14 
pael 1,14 


euel] T,t4 


BTOJe,Y 1, 14/9TOsesy 1,14 


Ppuejyey 1,14 


qQaaaqaaaqaaaq 


av 


av 
WV 
WY 
av 
av 
av 


WY 
WV 
WY 
WY 
WY 
av 


av 
WY 
WY 
WY 
WV 
WY 
WY 
WV 
WV 
WV 
WY 
WY 
WV 


WV 
WY 
WY 
WY 
WY 
WY 
WY 
WV 


JVWIN 


JVYOW 
Y3dAd 
VO3uV 
SINIW 
SINIW 
NONNY 


IH9Y0 
IHI40 
JIVOd 
JIVOd 
JVOd 
0dV14 


ONDI9 
NONVd 
NONWd 
NONWd 
NONWd 
NONWd 
NQONVd 
NGNWd 
NONVd 
NONVd 
NGNWd 
NONVd 
NQGNWd 


NONVd 
NONVd 
NONVd 
NONVd 
NONVd 
NONVd 
NONVd 
NONVd 


*youetd (*YyoueTd) TluoSuapue etuodseueg 
*990g 

(*4OW 8 “[[OZ) eSouaUuaA snduPdoqJUPUeY 

“J1TIA (Ax4LTD) ePaZeuqtuued eruedeweueY 

Jouung xtpedsousew erqnynbeueg 

*29ag P}LP[NIUeGn} eUuaeqeueg 

STIG (*wNydS) SueUuUTIUTID eUaeqeueg 

S[9Id (*yOWaIg) EPeTNITUNe*yye eTYyzTended 
OT [MO4 

R UaSOYIS wNueTYJLOMJUSM WN] Ipadorydeg 

OT[MO4 wWnueaT[TAuTebnog wn] tpadoryuded 

“MS S@PlOYdTu wNdtued 

*boer wnwixew wndtueg 

*7 wNYesOTOD wNdtTueg 

*MUTSY [Nps wntbued 
“yreg 

*W'4 Pauopued “dss styTeuysne PauopueY 

uyor*ys SstSuataqesA snuepued 

T[[9qWWeW STSUan;Todn snuepueg 

*y4eg SNIU0JD9} SnNuepUeY 

(€€€ SYId) “ds snuepued 


(S8t SYDG/LELZ) “ds snuepueg 
9U01S°9°G STSUsUOWOTOS SnuepUed 


9Uu03S*)°g SN[[aqnu snuepueg 
uyor"ys (TT [ewWeW) Tuaburydeu Snuepueg 
uyoy'’3S RPAT[euOUOd Snuepueg 
*ywe] snpeydadAtod snuepueg 
"ug°y STuepnounpad snuepued 
Autddq B “4saW SNSopnyted snuepueg 

TT [9 qUeW 
(ITT [@I4eW) SNITUYaqTYy-OAOU SnuUepUeg 
uyot*yS SISUaTuaqIAOU SnuUepUeg 
Auddd B “WUaW ST[PUOWAU SNUepUeY 
uyot’3S SISuazrTe,Tew Snuepueg 
uyoe’ys snsousaAcedtuBbew snuepueg 
uyor’ys SNIUOPII]T Snuepueg 
Autad R “UuaW sn[Teydadoudwe, snuepueg 
swlOS snuetzZuny snuepueg 


433 


dy 
dy/my 


34 


w4/MY 
34 
MY 
My 


W/ ay /ay 


W/T1/49 


Jy 
44 

Jy 
qu/46 
qu/a6 
qu /46 
qu /46 
S-43/ys 
ys /qu 


BUR JIUPJ POY /BUPJOURJA, PMY 


»SSPUQ UaIdeN yo yuUeYdaTR, 


oO 


1SSPUQ UOTSSTW, WV 
PUPYeUPH WV 
PT Ipeoy 
av 
ney ews av 


PTT Ipeuewy yuery, 


oO 
WeeWdlWWoOWW ee aaa 
a 
<x 


:11M44 UOISSed PTIM, 
TTEACY OLLMY/*M-PALJT TEACH 
1IM44 UOTSSRd, 

,SSPUJ UBATY TaSsny, 
VATTIW YDTIG, ‘Tseuey 


oF 
ma Lu 
a 
<x 


SSP4UH STTTCd, 
,SSPUQ UNOS UO J, ‘TSeuPY 


— 


,UsOYL waTesnual, 


= 
Qwwareadqtdadazazaaazwa 
= 
<x 


9UuQ 9Uu0/eUd eT PW av 
aud PT eW av 
eres 1 av 


*3009 -3009 
“JWYN NOWWOD PUP ZV, VUYMA SNLVLS dNOUd 


-3d09 
AIIWY4 


yung evoTyIqnutw uopedsequa,; 


“wS°I°V¥ asusuOWOTOS wNTbueTeYydequag. 


“quem PI AJoUTSSeud wnt buel[eydejuag 
“yYdTY (°MS) wNSOJES WN aS tUUad 
*yoewnyos wnaundund wnyastuuad 

Saz[Nyss (°1) uokyoeysA[od wnyastuuag 
*utuL (*uBbuoug) wnXkyodeySoudeW WN asTUUa, 
"ysu0j°D BUC PTNPoe stydwag 

“W99S SEPTOIT[ IJ PTUOTT [aq 

SwueH ST[Iqeqoads xeuedol [ayaad 

“APTYIS WNYRTOTTID SNP TYIOT [pad 
(SOv61/S9Z1) “ds ez aAeq 

"| Bsouaqns eUOTJISSeg 

"7 stuernBueupenb euolyisseg 

"Ig eueDON[OW eUOT4ISSed 


“7 Pplyeos PUOTJISSed 

SWIS SI[NPa PUOTJISSed 

"JT wnzerndtued wnyedseg 

*ySuO4 Bue[NIIquo wnytedseg 

abbn[ 4 wnzejou wnyedseg 

*qxoy wntToytbuo, wnytedseg 

“Y°O°H wnNzeluquiy wnyedseg 

"ATOg wnzezVeT Ip wnypedseg 

*Buag wnzebnfuod wnyedsed 

*[Sedq wnautTbeptyued wnypedseg 
snwej°y (°Z398Y) WNPTARTJZ wnNIpryedseg 
“TTOM ST[eulds elsuosueg 

*s6wW PET eTsuOSsueY 

Sowy % “OOH PupuedT[aYy eSUuOSUeY 
*7] ePRaTNIe eTUOSUTyUeY 

OTTUM' 1" STSUBUOWOTeS TueUTUeg 
“L[8MNW ePpuou TueUTUeg 

“ySSPH (*ySSPH) eWluuaqge[B IueutueY 
Adddd 3 “AUaW eprbtu eruodseurg 


*S3193dS 


op) 


WwW /wy /A9/ MY 


Ad/TL/M9 


Ud 


+4 
$L/M9/TL 


da 
da 
4q 
qu 
[9/qu 
42/quU 
qu 
4} 


apey 1, f4/epuey 1,14 


UOUPUSPOTTUd, 
/UOUPUsPOT TUd, 
UOUPUSPOT Td, 
/UOAPUBPOTIUd, 
/UOUPUSPOTIUd, 
/UOUPUSPOT Td, 
UOUPUSPOTTUd, 

,UR8g UOWWO), 

,URag Ja}3Ng 4O ewIT, 
,ueag Bunw ‘wes uaaug, 


,ubag IY¥NZpy, 


ouIpuy Ty/OyeT TY 


Aatsued, 

ONTPeW 
O[OMy/OXTPeWIUOBN oT eMy 
,OPRIOAY, 


epowe,P4 1,t4 


—_ 
a 


QwawWwwwadk 


hiv 
WV 
WV 
WY 
WV 
WV 
WY 
WY 
WY 
WV 
WY 
WY 
av 
av 
av 
av 
av 
av 
av 
av 


WV 
WY 
av 


av 
av 


av 


WY 
WV 
av 
av 
av 
av 
av 
GV 


THING 
THIYO 
IHOYO 
IIVOd 
IHI4N0 
JIVYV 
JOVUV 
JOVUV 
JIVE 
JIVUY 
JIVAV 
JIVUV 
JVaV4 
ovavd 
Jvavd 
Jvavd 
dvav4 
JWAHL 
IWAHL 
JWAHL 


THIYO 
TH9YO 
JVIdV 


JUsA 
Vanv 


SV139 


IHOY0 
THIN0 
ovavs 
Yad3d 
Yad3d 
Yadad 
Ydd3d 
VOWNY 


"AZTYIS sAyoeySydeuq eT eau 
(986Z2/6€02) eyeaTed “yye eLpeauY,g 
Sowy ("J°}S4U04) Snunsokw *yjse erqeautgd 
*pnays Xe “UlUL (°Z270y) ePXUeY SopTWHeUYY 
“[TPur] ePeITAqUT eJOPTTOUd 
“Z° OOH TISWETT TIM UNUpUapOT Td 
*]6uz wnzernpun uoupuapo] tug 
*dda0g wnuaytwenbs uoupuaporl tud 
YOM WNOTL[IS UOUpUAaPO] Lig 
FOYIS 9quT UOUPUSPOT Ti 
utysniny 3% yDOy Suadsaqnusa UOUpUapo] tue 
yqUNy (*TT8A) wnyepsod uoUpuapo] lid 
"7 SsTueB[NA sn, oaseud 
"7 snjeun, snjpoaselj,; 
*qxoy Snaune snjoasetj.: 
TyBIM (“PILIM) St4uepnbue snjoaseu.; 
Jahaw snyjueuape snyjoaseud 
“ILIA (°9U90qg) eUueTEaJOUUad PlUuaTeud 
"TTeg°W'4 (°1) eupuezoo eryayeud 
*[TTeg°W'4 PaUIDN0N PIlUuaTeUd 

“APTYIS 
sneuended ued “1g STSuauTOqwe snteud 
(66v) “ds stsdouaeyeug 
“WAN (“TTIW) wndstud wnutyasouyag 


“UUW (*wWS°3°C) PUOTZITZ[NW Xa TAODaeUIAag 
“ILIW PuedTuawe easuag 
euedony{ ow 
‘dss *s907] (°[) STujsadte e1.eJOUWUde 
Sau0y 
("s°QUdY) SNTTO¥TJUeISapeuy sNTA4S tag 
“wS°C°C (*[Zuaeuy) euended snjAystuag 
SOTIeMYL (S9ZTeEMYL) PUeTUCOW STSdoOdIuad 
"W°O°H (71) eprontyjad erwouada, 
“Aad (°3°FSUO4) EPI [ed erwouaday 
90°) STYDeYIOISeE] ePIWwOUaddg 
*DIW T4aydT[pua etwouadag 
*¥°}00H TAdTJOW UOpedsejuag 


435 


ol 
aL 
aL 
W/wd/31 
MY 
a) 


MQ /WI/TL 
MY 


MY 


My 


WI/$1 /Wy 
IL 


M\/ 


- 3009 
Sasn 


“JY ,aUTg Janbusg, 


J} ,9UTq eASPYY, 
Jy ,OUTg UPOGTUeD, 
Jy nansty 
da 
ys /qu wet Asat[iuy, 
44 
[d 3,e, rsnuew 
[d 3, 1snuew 
Id *J-euebeuey/*M-epueyey 
qu )ALLBYD Oppel, 
uj 
uj 
uj 
yss/qu 2,0 PTeW (eT eM) 
S-4} “W-T,e7eL/*y-aTeses 
Jy TJEPIZETTY 
qu 
S-4} “W-T,eyeL/"y-aTeses 
W-J4 PIye] 
4} 
Ay 
S-U} "y-apeses 
S-J} TZEPTZETLY 
ys 
da 
da 
da 
da 
da 
da 
da 


-IdAL 
INV1d =3WVN NOWWOD PUP ZV, VUVMX 


ee 


*3009 -3009 +3009 
SALVLS dNOYD ATIWVS 


uassney ¥ Bul[oo) TIsnyueaw snut¢ 
uopuod xa afAoy ePATSAay SNUIY 
JaTauOW PaeqIuRed snutd 
“¥SSPH WHOTUTOque UOUpUapodaTaWtg 
“4FTUDS (718) WNsOTTIA wn{[AYdoy tq 
“ugaty (71) eT TAydoudtw eatid 
“Ig eotueael ewseudtd 
Q4O00W"3°H TALOWTIYM PT YUaXOSAUd 
BUOOW"J°H PYITOSUL eT yUayOSAUd 
SU00OW"I"H TISTuuap eTqUayOsAud 
"7 eqyernBue stpeskud 
Buty) (*4°wung) etupuadoloos sapozewAUg 
4ayeg euended sapozewAug 
*peuyos eyeutwab sapoyewAyd 
“7 BlueuTuN snyque[ [Aud 
"A1Og SNJETNITJaU SnyyUeT [Aud 
“ATTIO Snyernotued snyquel [Aud 
"7 T4unutu snyquey [Aud 

*Bay* [Tan 
(*yjueg) snduedoudtw snyque, [Aug 
“ws*e*¢ tidnsaptptelb snyquey [Aud 
“wnyds TrYydUTy snyquey [Aud 
"quem StwuostTtndnd snyquey [Aud 
“Buy [[8MW SaPloOddTO snyqueryAug 
STIG SN[AZST4uoYy. snyquel [Aud 
meys*y aepn6ez “44e snyquey [Aud 
}JoUuUeg wNsoazeuq wNTIe[ Aud 
auaad9 (°7) euOTyIpou e[AUd 
“TPULT STSUBZTYeZ eTPeIIYd 
“4TTYIS esso[btydeds erzeauud 
“4AUTYIS TIIBUTSU PTPRIUUd 
"AYTYIS SaplousyUeAxo e1yPdUUd 
"ATTYDS eyyUeUdIW eT edu 
“AdTYDS eYeBuoya e1zPaUUd 
“APTYIS PUTT TOD PT} RIL 


*S$3193dS 


436 


W/$L/UL 


Ud/4 


wy /Ww4/U4 
O/3L 


al 


ys 
J4/us 
S-43/ys 
19/us 


19/us 
12/us 
12/us 
12/uys 
12/ys 
[2/U3 
12/us 
19/ys 
12/us 
12/ys 
19/4ys 


12/us 
12/us 
12/us 
12/ys 

dq 
12/us 

JY 


naty 1,e4 


240 IV 


P30 TV 


pyeueyey 
AT ATN eqeL 


ewnsbuoy)/ebunsebuns 
OyYeMXeMy 


0850P0/*3-NyNL OT eMy 


OTpe4o 

O8JOPO/*I-NyNL OT PMY 

enw] e,eyo/obueobuy/tsemy 
PJO/SeWOTY PIO/Nquy B40 
OXOTY BAOSBYOS/OAXPTY ax0S 


sewoTy e40/Nquiy P49 


aqQaaqaaaqaaqacaaaq 


Oo 
Q. tus lu 


oO _— 
mA WoO 


av 
dd 
av 
av 


av 
av 
av 
av 
WV 
av 
av 
av 
av 
av 
av 
av 


av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 


av 
av 
av 
av 
av 
av 
A9 


LOdvS 
19V1d 
OllId 
OllId 


OLlId 
OllId 
OllId 
OllId 
JIVUV 
VLOAN 
VLOAN 
VLOAN 
VLIAN 
JTLYN 
JILYN 
Yddld 


Y3idid 
YddId 
YddId 
YddId 
YddId 
YddId 
YddId 
YadId 
YddId 
YddId 
YddId 


YddId 
YadId 
YddId 
usdId 
YddId 
YddId 
JYNId 


“ywey] (“T[AMW) eadeyueYd e[[auoYyoUeTg, 
“y9W (1a) eonelh eruAborbetd 
“appoyds wnuryens wnuodsojitd 
“Tg wnzenuts wnuodsoyitd 
“bIW xa 
*T1OZ (°W 8 °Z) wnuotstweu wnuodsoiztg 
“yung WNTTOyTT [Nd wnuodsoyytd 
“Y1y wnautbnuuay wnuodsoiiz tg 
“LTANW TIT [Taqdwes wnuodsojitd 
“] S9POTPRUYS PLIST, 
"waas (°}S404) ePuayT[[aquwn eruostd 
"quem PURTUa[ [NW PIUOSId 
"ug°y STpueuBb e1uostg 
*J$J9UDS CUOTZT[NeD eUOSTY 
“Ig Snueruosstweyd snunqdtd 
“ppam (*4°3S404) Snquabue snunqdig 
"90°9 TruuewydTm Jadtd 
"90°D (*PITIM) 
wnzeypadqns *ueA wnyeT{aqun uadtd 
Suapueds *uRA °9G°) wWNeo[YydouaTIS Uadig 
"quem wntAuauanbutInb uadig 
"90°79 styseyurqnd sadtg 
°90°) wnueqaty uadtg 
"90°39 wnuayque[ngo,[h suadig 
*[TauL tBuaqsoy uadig 
°90°9 wnkydeysouyyAua sadig 
°90°9) wN{deu9 Yuadid 
“Tq wnutued suadid 
*90°) wnuedtusog uadtg 


"7 8199q yadid 

“90d «=wndtuopayed-ouysne uadtgd 
"qxoYy SUadSau10que uadtd 

"7 aTqeq “yse sadtd 

*7 wnounpe sadtg 

°90°9 wnyusweynde uadig 
aprayos edued00 snutg 


437 


1) Sd) ,Tuedtbuery pay, HI av AIGdv “7 Puqnu eB TWOUN; g 
0 S-u} ,APBason ‘tuedtbueu4, HI Gv Ad0dV “7 esnyqo eluowntd 
0 S-d} ,uedrBuesy Saauy aydwal, HI av Ad0dv “41y eyeulwNIe eluowNtd 
da d WY IH94O “wS*e*f euesOy SI14}0][b0I0[q 
da d WY IH9YO “uS*C*C Sudustze] $13 0Tbod0Ig 
da d WY IH9YO “4}TYDS STSuatuey S143O[bod0Id 
uj d dd ATSHL "J210H wnugeTBqns uounauolsatd 
uJ d dd AT3HL “F410H (*49b4g) wnynuUuazze UOUNaUOTSaTd 
4} er4ob Is d qv 11Wvuy “quem PURTTY2}S Pupueiatd 
41 PTUOBIS d av lw UuOSdI[TUd SISUBUOWOTOS PupUueaTd 
3 d gv [wav UOSdI[IYd PYyJUeVITW eupueatd 
Jy d av. Iqvuv swuey nBinyBoy eupueuatg 
Aq d gv I1vav UOSdI[IUd TISseuq eupueald 
S-J} TT IPeTewey] ey d WY WITI1 UMOJG" JN (°GxX0Y¥) PL TOJ1}SnNbue afawoatd 
us d dd QIdSY “2410H (*19d09) PaDeATTO eIWaUd0aTq 
uj T] 1weW d dd QIdSV “JITOH PPEGOTOIPIWIP eTWaud09Tq 
Ad uj TSeMyeUeLEL 1d dd dIdSV “JITOH eJeUUTdI4y “4yye eTWaUd0aT 
W-J4 F| av VOVNV "yuse] (°90) euatuow!y wntuABbolatd 
4 d QV VOVNV 8314uM" 1°) wnuended wntuAbotatd 
qu 3 qv WIWV1 “PITIM SMuoTstAued snyqueszdaId 
Jy d Gv luyvd yquny euended eruoysuetd 
Jy nueg 1,04/O[OTTeW d GV LOdvS “ywe] (*wnNyds) Stsua[[adT440 eT [auoYyoue td 
dy 9494 d gv LOdWS STIUM" LD Paptosukyy eT Tauoysuetd 
J d gv LOdvS OTTUM" LD PYOTJTTISSAS PT [auoYyouetd 
44/11/41 /w9 [-4} nwnw 13 av LOdvS “ywe] (*4¥dung) PaploAogO eT [auoyoue td 
MJ/ 31 J eTel/esernpr6n 1d av LOdvS BUddTd (*4G"Y) BPeAOGO PL [auoYyoUeTd 
$L/TL/2L 4} nueg 1,04/OTOITeW ld gv LOdvS *ywe] epodousew e]{ [auoyoue td 
Li /Wy/ 41/49 4} nuty 1,4 13 av LOdvS BA9Td (*49UNg) Stsuabbut]{ e[,auoyouetd 
0/W 44 Pununuty/OxTeqr[ i] ld av LOdvS "yue] stsuahay eT ,auoyoue yd 
4} d QV LOdvS “ywe7 (*{6uz) euetyoequuaey eT [auoyoue tg 
Ay d av LOdvS “ywe] trutwne,,in6 e,,auoysuetd 
nueg 1,84 
JL/TL/PL J} /OTOT[PW/04040/ e40g ld gv LOdvs "qng ("DIW) ewuty er, [auoysueyd 
“wey 
44 naly 3 av LOdvS “XO BudTd (*[PUZ) &}e}SOD PT [auOYyoURTY 
> 3009 S4dAl -Jq09 :3009 :3009 


S3SN INVId =: 3WVN NOWNOD PUP iV, VYVMN SALVLS dNOY9D ATIWV4 *S3194dS 


438 


Wwd/W/MY 


34 


Ty oem 


eT4yO eT amMBuemBy/tebeuey 


TpemBemby 1,24 
*j-oyeses/*mM-euezeqeg 


Opuemy Ty 
,a[dde-pueysn), 


16y9 16u0 
tbug 16u0 


nwny Ty 
ne4 s,eburg 
ney apebuig 
O[O, a, ebulg 
O[O, a,ebulg 
O[O] aTebulgq 
O[O], a, eburg 
ne4 ryeburg 


— : 
ad ul aaaaaqaaaaaaaaaqaadaw 


=) 


— 
aawaaqaaqaaaagaaqaqcqaaQaaqar- 


— 


IdV9I 
dA 10d 
dA 10d 
dA 10d 
dA 10d 
dA 10d 
dA 10d 
dA 10d 
dA 10d 
dA 10d 
dA 10d 
dA 10d 
dA 10d 
4IXVS 
AIXVS 


N910d 
1910d 
1910d 
NONNY 


NONNY 
JWNOD 
JIWN0D 
JWNOD 
SV13W 
VIWV1 
IVOd 
JIVOd 
IHIY0 
2000d 
000d 
2000d 
000d 
J000d 
3000d 
3000d 
2000d 


°29eg Suapueds eupueuOodA [Og 
*j*wung wntupuadoloos wntpodh]og 
"7 SapozewAyd wntpodd [og 
“ASG WNTTO¥TITSuad wnipodstcg 
“1I@ Susdsaubru wntpodd [og 
*179W wNduedotuAw wntpodd [og 
“1g WNTTOsTSnw wnt pods tog 
*319W sWuosaenBury wntpodd {og 
asneug wniptday wntpodd|og 
“TT eM SueUTwWeJUOD wNTpOdA [Og 
“OOH (*A8UQ) SaptouydeTq wNtpoddATog 
"1a auTyye wNtpodd [og 
"mS. Suadseupe wnt podd [og 
ZUBW-9Z[NYDS LIavOWZIYM PWOSOATOY 
“Ig et[osruBbayut ewosok]og 
puemays 
(uwasueg) wnuad0ud *ueA Snutw wnUoBAT Og 
"7 eye[NOtued eLeBATOog 
"7 stsuautyd e,eBATog 
“udaW (°18) Trydwna eryyyed [og 
*$° 00H 
% “yquag (*wey) eTToyrbuoy eryypedtog 
“pnays (*1G) P4oTytsudyy PTT [Og 
4aydeg ("1G) P4OTsIpundas et] [Od 
“yqjueg eT [Aydoudew ell [og 
“ssuew Tluewuapea, “yye auABoT[IyI10q 
°19LT8q ATnoyozed uowazsobog 
*yoeH (*xwe7) wnedtued wnuasyjueucbog 
yquny (*qunyl) -wnzrurus wnuayqueuobog 
“ATTYIS snzerNoewIg Ssn{[ TYyd0pog 
“wees SISUBIZIA snduedopog 
*7 saproyzeds snduesopog 
(OZE SYdd) “ds sndued0pog 
“yossem STSuatuoWwO Tes sndues0pog 
*MXO4 [4ablId snduedsopog 
uog’'d SNt[OytIuau snduedsopog 
“7 StuelNsul snduedopog 
“MXO4 Snone|[b snduedopog 


439 


W/T1/3'' 


$1/11/44 


49 


MY 


W 
0/wy 


M9/IL/11/34/9L 


W/0/A4 


W 


- 3009 
S3sn 


4} 

4} 
$-J} 
Ay 

yss /qy 
yss /qu 
qy 

Jj 

Jy 

Ay 

fe) 

12 

ee 

qu 

qu 

qu 

4d} 


J} 
S-J} 
4} 
wW-u4 
da 
da 
qu /46 
uj 
4} 
us 
44 
A} 
J} 
Ay 
ys 
us 
ys /A} 


-IdAL 
INV1d 


n,PMy 1,04 


n,emy 1,14 


pyetnptby 


epel/eyernprBn 

0,ey NTeS OT eMY 
ISTJO,eY NTeS OTEMy 
0,ey njes oTeMy 


»paem Bid, 


oyeuewty/eTN 
PyTew/ety 1,e4/ely ex TV 
,aueud azerpoystus, 


emeg/OxY 


pueyeuey 


ouaqag/ouaqouag 
Ouaqag/Ouaqouag 
ouaqgag/ouaqouag 

nepTewis 


ouaqag/ouaqouag 
ouaqag/ouaqouag 
ouaqgag/ouaqouag 


av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
WV 
WV 
WV 
WV 
av 
av 
av 


—— 
Qaawwancaaaaaawawwa 


av 
av 
QV 
QV 
WY 
WY 
WY 
dd 
av 
av 
av 
av 
av 
av 
av 
av 
av 


or 
om Lu 


—_ 
wa 


— 
WlwkwWdgaawaawadka 


-3009 -3009 


JGUsA 
I8yzA 
J8ysA 
JVYOW 
JTLaN 
JTLUN 
J1LaN 
LOdVS 
LOdWS 
LOdVS 
JIVYV 
JIVUV 
JIVYV 
WV 10d 
NLYOd 
YHLAT 
NONNV 


Jvavd 
IVLNY 
NId¥S 
NIdVS 
IHI¥O 
TH940 
JIVOd 
QIdSV 
I1Wav 
Twa 
11vav 
T1WVav 
11vav 
T1Vav 
1Wav 
11Vav 
L1vav 


> 3009 


“WYN NOWNOD PUP FV,VYVMAY SNLVLS dNOYd ATIWV 


“wNydsS ePIzIU euwWaug 
Janeyoss ripneydtpneb euwaud 

"M2 “Y (*g°wW4Ng) esoquAuod euWadd 
*29eg euRNded eauleug 

*uuag (°1G) ePoTueTAaz eIzjoOzZNOg 
VYyBIM ePeUZSOU eT Z[OZNOY 

“ySSeH (°1) eJUTY eTZTOZNOY 

SYTUM 1° eduedo[AX etuaynog 

uashoYy S}SuaUOWOTOS e14uazNo4 

*tuyaeg (*[Tanw) eueAe;oew etuaynog 
*{6uj rrydwnu soyzog 

*{6uz tAHIM{ Tay soyyog 

* {Guz Tistjuaqre soyyog 

"7 sndstud *yye uo ahowezog 

*] ePadeua[O edPTNWOY 

(8261) “ds e[nquog 

*[puz (°1) edueostd ermodog 


Bat (°7) eyeuutTd erwebuog 

"gOY (77) OVETTOJSTU Snutouog 

"g 2 °L PSOjJUaWO. eI JaWOg 

"$°4S4O4 eYeUUIG eT aWOg 

($2591) “ds edjes0}Pwog 

"wS°e'C (*[24y) aperdnsuew edjesojewcd 
"yquag eT [Aydoudew e9034]0g 

“yyoN (°7) wnzeatnose wnydtysSATOg 

“TOA PueT[addiz se1sskyog 

QU0IS"I°G CPET[TIIWWaA SeTISATOg 

“qso4 (“j*wung) elueTyaynos se1msskyog 
SwueH euetydwnu SeIDSA[Og 

3u0ys’d°d (“[TIN9) wnuepnga-oau se1sshlog 
SwueH (*waas) [Beuatt,iboew sersshyog 
Aaytteg*H’ 1 tapAogtinB sersshkyog 

swueH (°7) PSOdTINUY SPTISATOg 

“[TeG (S4OOW'T) PTTOSTOITIS SeTISATOg 


*$3194dS 


440 


W/Ad 


Ad 


MV/34 


0 


0 
wy /W/A4 
MQ/$L/11 


eT ig/ebuajyg nung 
soqsoqty 
soqsoqty 


PTIZeMBN OTPMY 


PT TJZeMBN OTeMy 
soqsoqry 
soqgsoqty 
soqsoqry 


ISNgIsnjew 
,Ubag pabuIM, 


,PAeN, 


en[6uoubuoy/ty ebuayo 
,OPeJOpTa, 


Ty ebuayo/en,buoubuoy 


,WNwWayyJUeUZ aSTe4 a[dung, 
Ty eBuajyo/en,buoubuoy 
o,abuewty 


ngnsn 
TuUewWeW 
TURBWeW 
)WLRd 
uey C14, SOTy NTI4 (1,24) 


n,emy 1,14 


oO e 


oO 


= 
ZQawwia ana SrmeiWeidaadcaqdqaadaadheaa 


= 


uj O. Lu 


av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
Vd 
Vd 
av 
av 
av 
WY 
WY 
av 
av 
av 
av 
av 


av 
av 
av 
dd 
av 
av 
av 


WV 
WY 
av 


VIgnd 
vrand 
vigna 
vrIand 
vrand 
VI@ny 
vrIand 
vrand 
vrany 
viand 
VIg@nd 
VIany 
Vrand 
JvaVvd 
O1ISd 
O1ISd 
VaVWV 
VLYAW 
VITSW 
IHI40 
IHJYO 
LNVOV 
LINVOV 
LNVOV 
INVOV 
LNVOV 


INVOV 
INVOV 
JVSOU 
WNVU9 
JILUN 
JTLUn 
JILUN 


VIIuV 
IH940 
J8ysA 


Aiddd BP “AUIW PEWOLSOYDTUZ PTUWOYDASY 
Ausdd BY “UUaW Sadtnua, etuOYyDASg 
Adddd B “WUaW STSUBUOWOTOS BTU OYdASY 
Adtdd Y “AWaW SAaPOURS eTUOYDASY 
Aud3q B “AdaW Paundund etuyoUdsd 
“TRA RSDPAT[O PTUOYUDASY 

Adddd B “WUaW PPETUTW PTUWOYIASY 
Adddd BR “AUaW PT [AYdOTa]T eruqyoyoAsd 
Kiddd B “WWaW TIySMaley eLuOYdASY 
Auddd B “AUaW PUasT[N {Ides eruyoydAsd 
“wnydS Ttued98q PTUOYIASY 

Auddd B “WUOW CUOTSITI[EX® PIUuqOYASY 


“DIw eshuy z0WdaT 


"yg PLUOYDASY 


“90 (°1) snqoftoucbeuzay snduedoudosg 
“Aneag “d (°1) wnpnu wnqo[tsd 

"MS wnyzeue[dwod wnyzoT[Isd 

*bIW (°qxoY¥) wnauTBnuuay wNydtu.OLISd 


“7 


eaefCenB wntptsd 


Kidd % “UUaW P[NPIZIU edeuPdopnasg 
Sowy STSUBJOXIURA PIUapnasd 
"UTTYIS (*4ITYIS) SITIwIs etuapnasd 


*[SWaH wnueTUOWeUM 

“¥TPeY (°JUOH) wNze[NITYeu 
neputy wndtyroed 

nepul] tpueusaj tua] [nw 
“ATPeY 4OTOITG 


(TIN@) wneundundouze 
*[SW9H wWnueTUOWeYM “y4ye 


wnwayjueuapnasd 
wnwayjueuapnasd 
wnwayj.ueuapnasd 
wnwayjueuapnasd 
wnwayjuesapnasd 
“¥TpeY 
wnwayjueuapnasg 
wnway yu euapnasg 


uewyTey (*aUYyeO0y) Tua YyoaTYyIS Snunud 
[S38dd (°}Su04) enBryuod erydesoug 
“ppam (°}S404) eJeTNOUNpad stud0ug 


"00g 


BYRAOGO S1UD0Ud 


“1g SuadseyNusy STUd0Ud 


“[PpusmM RF “wees edTy1Ied eIpueYyditug 
Sauoy (*$°qUydY) eYoTyIBuoy sz O[b 14S Tug 
“4Yd"yY PLTOJTSNIGO eUWaud 


44] 


M/W 4} 


=> 
i= 
e 


MY ps /qu 


W/49 19/qy 


oy /dy 43/qy 
My 19/qu 


W/W/TL/9L [/u-41 


- 4009 “AdAL 
S3sn INW1d 


T,TT9es 
ae , obue , obuy 


-_= 


xe 
qaaqadqaqareawaaa 

ce 

Qa. 


i4OMOYS UBP]OO, 
o,abuewly 


oweyTY 
Byes 1,P4/2, eS OTPMy 


iNZpny TeItdouL UO OUanNd, 
“eR, eS 1,24/2,eS OTeMy 2 


— 
a 
a 
<x 


nejog 


1POOM 9SOY, “TAIT 1 


,Uaxdeug, 


OWwAawWwaAWwAAKAAAWWAAKAWAKAOKdAodOOS 
= 
a. 


-30d09 :3009 
“3JWYN NOWWOD PUP 3V¥,VYYMN SNLWLS dNOUd 


- 3009 
ATIWV4 


WOOGS}OON (°UzWaeD) PITPUT eTSsent 
uO WOW (*J*WUNg) eT[OJTbuo, ersouuhg 
BIdd (“YATWTA) XPT[PY PLSOUA 
Buryg (°MS) Suadseupe ersouuhg 
Buty) (°}S404) Saptoydtzsoude e1SOuUAg 
SUdTW (*[Me9-uay) eYSNUsA eTHaysoukY 
Audad B “UAW ASusuOWOTeS wNabsg 
*aneag (°q170Y4) soAyoeysA[od snaudky 
“SUdTW PJIeJaWNY eUaYysWRUdAY 
“TTeM ttyBungxou earfueuing 

“WNydsS F 
“puooy (*Puooy) ewrusayd[Nd elueuand 


“yjueg (‘qxoYy) SaptofToaseyd erueuang 
TMUO ("PITIM) BFeqOT eluP.lang 

Jousung aeSusuOWOTeS ePWuadsOoydAIg 
youung wnduesf{ysed ewuadsoyryd 
young wnsoweuty[nw ewuadsoyd\idg 
youung trysmefey ewuadsouriyd 

“TTI qe aproeub ewuadsoyshyd 

“PLTIM Snotpyul snduedouaid 

“V2 10H (*}SUaSOY) TuauuaM STuaqd 
*4yg°d TrBunquem stuaig 

“] OFRPIIA STUAId 

“MS PLTWedIuy S1uadd 

"4Yyg') PURT[[ADT44O} STuadd 

“ZyaYy PPIunetupenb stuard 

°42]0OH euoskyod stuadd 

"sag euended stuaqd 

uOdUdTH PdTZIDed Stuadd 

“pneg eye[nbIy stuaygd 

*yS4UO4 SUPWOD SIUaqd 

"4ug°) PUueTueDDaq SIuaqd 

auAePXI0) (*4°}SUO4) WNyUs[NdSa wNtptuaig 
Adddd % “AUaW STSUSUNWEWTEM PTUOUDAS, 


*$3194dS 


442 


$L/TL 
$1/M9 


$1 /W4/TL 


0 


11/4 


12 
J4/ys 
S-43/46 
4} 


,e9TeZy, 


B,OxeTeW (PT PW) 


/enqwo} /enqbuo] /eueqeyey 


eB, OF 


TueMBbuemMBN/e , OPT EW 
(eT eW)/eueqgexey/auemBN ©, Oy 


n[es O[eMy 
OJaTPW NTeS OTM 
n[es o[eMy 
n[es O[eMy 


1sebueby 
tsehueby 
tTseqrseg 


;9A] S,taT AAPL, 


/YSIpey asauryy, 


TSe[ny/ISely 
Ise[ny/tsely 
TSe[Ny/ TSP TY 


pn{pn] 
eNsPueyeye] eW 


“Y-OTIPTy 
PNJPULYEHET OW 


/ooqueg, ‘nurjny 


= 
QrRmMnNaadawaaui 


oO 
mm 


— 
wimlmadaadnaqdtwiaand 


av 
av 
av 
av 
av 
av 


av 
av 


av 
WY 
WY 
WY 
WV 
WV 
av 
av 
WV 
WY 
WV 
WV 


av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
WY 
av 


VITYS 
vO1Y3 
VIYAW 
VILYAW 
VLYAW 
VLYAW 


OZIHY 
OZIHY 


OZIHY 
JOVYV 
JV 
JOVUV 
JIVUY 
IH9UN0 
AD0dV 
AD0dV 
VORYV 
VOI 
JVSNW 
JOVAV 


SSVvug 
ISYAW 
ISYAW 
ISYAW 
ISYAW 
vrand 
vIany 
vigand 
vind 
VI@ny 
viany 
vIgnd 
viand 
J9VOd 
JVOVA 


@aMS wN4ydTNd Uoupuapopoyy 

“WNa[S WNITOJTYJUeUOT UOUpUapopoyyY 
(y909/rvlEz) “ds etuwepoyy 

S[aIg PuedIdas eTUWeEpOYY 

SIUM" 1° STSUaUOWOTeS PTUWepOLUe 


"yer PavauTd eruWwepOYY 


“$4149 eSOTAYS euoydoztyy 
*ywe] eZeuouINW euoydoztyY 


“Ig e.e[NoIde euoydoztuy 

*{6ujZ asuaautnb-oAou euvoudopryudeyy 

31OYIS TISTeYyJAoy euoydop rydeuy 

“TTeg’W'4 eDTSeTeuysSne euoudoptyudeuy 

320Y9S eURaT{[OIS “yye PuoYdoptydeyy 

“[ZU9PUY BF “TLONW TIIPTas[apa eusyqueusy 

*y6W (*43049S) STSUaaUTNB-oAOU enofay 

*pneg eoerqueune enolay 

B40OW"3°H PYDTIZSTPQns xtuaoydouapyay 

Jouung epeToAyoed xruaoydouapyay 

“uuos Sitsuatueosebepew eT euaAey 

* {bug stsuaautnb-oaou euoydoprudey 
“TTeawed 

snyeuutdtGHuo, “ueA *7 SNAIZeS SnueYydey 

(v6881/Z0881) “ds eauedey 

O7TIUM' 1°) STSUaUOWOTeS eaUuedeYy 

“wS°J°y eduedoydstwe eauedey 

“ZaW (Aeud°V) eLTOsTotuAw *yye eauedey 

(9LZ2b/Z8424) EIYOTT TOM erpuey 

(€88S/1662) “ds etpuey 

“TEA Tipneystpneb erpuey 

Addad B “UUaW (B400W"S) wNPeAUp eTpueY 

“J°HOOH B “YUSG Saploasjsood erpuey 

“TRA ePGnzIGTe erpuey 

“Ten eAYydeYSATOd “yye etpuey 

“UsaW (°4NOT) STSUaUTYUTYIOD *4ye eI pueY 

*ysueug TIwNyy[OY Soquequadey 

“TTenw tAddn6 snouanh 


443 


ys /qu 
ys /qy 
MY us 


MV/44 [9 
ys 
ys 
12 


My qu/46 
$4 S-d./US 
da 


- 4009 -IdAL 
SER INV1d 


»Aasaqds ey 
PIIM, “N,exeuey OTeMy 


oaway 
PINJETEW/ETNJEW O[EMY 


1SSPAQ YT, 
,a Tdde-uebns, 


erNsty 
:JUPTd [IO 4Oyse), 
Payear] 
oueBly 


B,eS OT eMy 


,do] pay [eIeN, 
TSPMYY/ TSPMYRY 
T,1eg 1,e4/ntuebuy 1,e4 


PTaUty 


-JWVN NOWWOD PUP 3V,VYVM 


aaa 
a 
<x 


— 
aaa 
Q 
< 


awaazwanaaaaanse 
a 
<x 


ae 
wadadqazaaa 
Qa 
<x 


-4qd09 +4009 
SALWLS dNOUd 


INVOV 
INVOV 
JVSOU 


JVSOU 
JVSOU 
JVSOU 
VNNOO 


IIVOd 
NONNY 
THOYO 
IHIu0 
IHOYO 
VIOIA 
VIOIA 
VIOIA 
VIOIA 
IONIZ 
OHdN3 
IQVII 
1OVoI 
YadAd 
ovav4 


IHOU0. 


ThdY0 
IH9Y0 
JIVOd 
VOVNV 
VIauv 
VLUAW 
VLUAW 


- 3009 
ATIWY4 


*[TswaH tAddn6 eryyany 
BUOOW'S STSUdAUe PITT any 
“wS°C °C SNT[OZTSOU snqny 


*7 snuedonjtow snqny 
"ay904 STueYDOUpUap snqny 
Aidddg B “WUaW TISSeuq snqny 
*yuae7] (*ujueed) “oUTW RauNOY 
uoyART) 
(*uno7]) STSUaUTYIUTYOD eT [a0qj10y 
"AZTYOS eyeutTBuswa eruryppoy 
Aesey (as[0Y) TIp4ospoom eryanbiqoy 
"wS°C °C (asJTOY) PueasoOoW eTyanbIqoy 
"use *C (421 YS) sadtystpr9eub eryanbiqoy 
“YdTAW (“Yydey) STSUaUOWOTeS eauoUTY 
aZquNy (*YWOY) TusUsOY ePauOUTY 
“WOW (*ZIUNL) eJeTNITOSey PauoUTY 
aZquny (*[[eM) StSuaTebuaq eauouly 
(8SEZ) PUOTZIAUND eT Tapaty 
“7 stunwwod snutdty 
"9209S (°q21) wntpABu0y wnkuertyAyy 
“wnydS % °qd] wNTTosTbuoy wnduedryAyy 
uo}z14ug (°1) ePSoquAuod euodsoyduAyYy 
“DbIW PWISSTJeUTWNDe eTSOYydUAYY 
OTTPH"N 
("ydty’y) PyyUeYTW eTPearydoYoUAUY 
“1g CUOTJISUaP eTZePauydoYydUAYY 
"AT[YDS BUT[TOD eTeauydoysuAUY 
pueqqnH (°PITIM) Suadau wnuqd yayouAuy 
“TTIN stsuazrey snyy 
aJOOW"J°H Suebala ayse, qo, edoyy 
STaIg euedtdas snquAwopoyuy 
4209S (871YM°1°9) STSUaUOWOTeS SNyuAWOPOUY 
“wNaTS TavowyIYyM UOUpuapopouy 
"wna[S wndtyroedqns uoupuapopouy 


*S3193dS 


444 


$1 
$1 


19/49/49 


oo 


JY 
JY 
S-u} 
Jy 
S-J} 
Jy 
S-U} 
[dD 
da 
ys /4} 
da 
J4 
ys /qu 
ys /qu 
S-U} 
i) 


qu 


us 
W-J4 

W fe) 

qu 

if) 

|e) 

[9 

[9 

[9 

19 
qu/u6 
qu/45 
qu /46 
qu/ 46 
ie) 
19/44 
us 

43 /Qy 
yss /qu 


PT eweWTY 
P[PWeWTY 
1Hug 16u0 
PL eweUTY 


P] ewewly 
TJNS O[TPMy 


oyoyney 1,14 
PTeqeqo[o] 


,anbuo] ,SMeT-Ul-uayiOW, 
,eTZayoues, 
,904, UTeY, 

Ty OPM) 

Ty O[PMy 

Ty O][PMy 

Ty O[TeMy 

Ty O][PMy 
,oue) webns, 
,aue) uebns, 
Tso] 


iYsng UIPJUNOY‘ URI, [eu0), 


nynuewly 


Fe 


awaaaaaaaqaqaaqaqaaqaaa 


— 
= 


=x 
WWMmoWadaOaWl Ze 


re OO 
Uy toy La 


a 
mA SA a 


av 
av 
av 
av 
av 
av 
av 
av 
WV 
av 
WY 
WY 
av 
av 
av 
av 


WY 


av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
WV 
WV 
WV 
WY 
av 
av 
av 
av 
av 


NILOV 
NILOV 
NILOV 
NILOV 
NILOV 
NILOV 
NILOV 
I1ISV 
IHDY0 
vrana 
IHIYO 
NONVd 
vIg@ny 
vIand 
OHdNJ 
YNNOO 


VAVOV 


INWOV 
SOWIW 
VIWV1 
1910d 
sv159 
Sv139 
SV139 
SV1]39 
Sv139 
Sv139 
JIVOd 
JIVOd 
JIVOd 
JIVOd 
VI avs 
Id 1VW 
d0YDS 
LNWOV 
LNVOV 


S[@Ig euReTUUPWNYIS eINeunes 

°q17 easou ePIneunes 

yung sueBbund erneunes 

800d (*aue]) STUe[NIOT[ TuN[d erneunes 

*4¥s249S STSuaauTNB-oAOU eIneunes 

"wS°9d°y TySMafey eIneunes 

"quem PJUayUOD eINeuNnss 

(6551 /018EL) “ds snqoyooues 

“ATTYDS (*4°qQudYy) TauooW sN{TYydoIuUeS 

“DIW SN}ZeEPuod snp eydadodues 

(678/9E62) “ds snyque-ses 

*[SwaH esonuts eBbueueues 

“TRA (*wNYydS RF °G}71) wnpuedsuqns ewsoudes 

Kuddd B “WuaW TISSPuqg ewsoudes 

“PITIM wndtpur wntdes 

“ATTYIS (*URUWaeD) WOUTW SAaPTOTeqUeRS 
PYLIOSPJ Tuy 

“UPA ULPUd PPELIISPJIU} PTUdTAaSUeS 
"way ey, ,~Aydoone 6 

“UPA °J$°HOOH SIT IGou eLZayoUeS 

“duaW (*boer) uewes eaueWeS 

*ZJUeMS ST[PUSPIIIO PLATES 

"90 (71) eFETTID eruowoTes 

“DIW PIuOUOS PTDPTeS 

wnyos rruosutyued e1seres 

“Ig PT[Aydousew e1seyes 

“DIW PURTUa}ISUOy PTDETeS 

*wnyds eduedouyyAua eroerTes 

"7 STSuaUTYyD ProeTeS 

“7 wnauequods wnueyroes 

“JOIMSAC WN PSNgou wnueyddes 

"7 wnseurdtyyo wnueyooes 

"¥SSeH B[Npa wnueyooes 

"1g PuoTJroued erqes 

*ssn¢ (°90) StSuatuowly sAuaydossAy 

“WYd9TYIS FR “wey StwuosIyastnba erpassny 

(262) “ds erbuny 

(0vS8/2228) “ds erypeny 


445 


yd/49 1) (OyeMBN) NTeS OTeMy ld WV 
qu d WV 

qu d WV 

qu d WV 

S-uU} eunge,a,es nembn,ng d av 

ps/qu ouemby d WY 

da d WV 

dy d ay 

44/1L/3L/90 S-J} OJauey 13 av 
wO/TL/IW = S49. /4B ,ooqueg, ‘OVxay 1,14 13 WV 
Il/v  S-43,/u6 ,ooqueg, ‘owyYay 1,14 1a OWY 
J} Paqag/eaqeag d av 

J} eaqag/eaqeag d av 

J} Paqag/Paqeag d av 

0 qu »PTSPIOZTYIS, HI WV 

0 qu »PTSPIOZTYIS, HI WV 

uj d dd 

U4 3 dd 

qu d WV 

qu ouog d WV 

Jy P1uobtIs erng d av 

Jy d av 

41/19 Jy P14obIS ld av 
ys d av 

ys op 161s erng/etuobis erng d av 

W da auemMON P[Ng/eluobIs eng ld av 

0 W-U} ,90d] PT [Iquin pue,susant, HI av 
W/$L ys 3qoxOy /aqeqty 13 av 
ys 3 av 

$= j av 

ys 3 av 

A4 us »sndounes, J1 av 
$-J} d av 

: 3009 SIdAL :3009 :3009 


SAS INVId  -JWYN NOWWOD PUP 3V,VYWM SNALVLS dNOUYd 


JOVYV 
YATYL 
yntal 
YNTyL 
YNHI0 
Y3dAd 
IHJ4O 
NIdWS 


SOWIW 
IIVOd 
JIVOd 
NONNI 
NONND 
NONND 
JIVUV 
JIVYV 
ZIHOS 
ZIHIS 
JIVYV 


JIVAV 
T1vuv 
11vay 
T1vay 
11Vvav 
T1Vvav 
11Vav 
T1vav 
30g009 
3a009 


> 3009 
ATIWY4 


“YATES A SNWISSTZ[e SNsdepulos 
“wNydS STSUaT[adTW4O. eT TYyde1ds 
"Td eT [euez ep ryderos 
"299g PURTYeJue PT TYdeIIS 
“wnyos trsbutuuay ersuewannyds 
"ug'y SnyeoTey Snusoyds 
“Tq eyjUueudTIW STYydUOUsOYIS 
“y90g UOWSTSOLISP] PIT aptwyds 
*IPUsA 
(*quem) STSuaautNB-OAOU PTZ}IUTaTYIS 
snwey*y wnzyel [assay wnkydeysoZtyIS 
snwej*y wnpe,douays wnAydeysoZIYyIS 
“4AYDOH PJeUWaS PIUaWOZTYIS 
“AATUSS (*TPY) PUTITT I etuawoz tyos 
“$22OW TISsSeug PluawoZIYydS 
320Y9S Taquod eIsed0ZIYIS 
*{6uz euetydequayne, elseso0z1yas 
"MS (71) e1eITHIp eaeztyos 
“wS (°7) ewoJOYDTpP eaeztTYS 
UMOUg’3°N STSUaUTNB-OAOU S13}O[bO VeWSTYIS 
“JOW 8 
“T1OZ (*qxoy) eyeuzdATeD si1q}OTbo ews tydS 
SWARH TAaSNOysa}eM Pda] JJayIS 
uTpoOu4 aenunbuea eudyjsauos 
UIPOu4 (SWUeH) PURT[YeIS eUaTssayoS 
UIPO44 BTGaYydoOAZIIP euaT4sayrs 
SWwueH PURST[TAUTeBNOg euaT4sayrs 
UOSdTTIUd BT Teqeq euaysJayrS 
SwueH (*[puz) eT [AYydourjOe eUuaTJsayosS 
“qxoy (*UJUaeD) PPedIe}Y PLOAaPIS 
TUBA PadTUasS PTOABPIS 
asneuy*y (“TLIW) Suadsaynuy ePTOAIPIS 
Aeug*y epunqtuoys PlOAaPos 
“4saw SnuABoupue sndounes 
(126€/28€€) ds etneunes 


-S3193dS 


446 


$1/9L 


w4/T9 
w4/T9 


wd /uy 


W/$1/UW/ TL 
Ad 


MY 


Ay 
4} 
qu 
44 
4} 
dy 
4} 
4} 
dd/uJ 
us 
uj 
us 
us 
us 
uj 
us 
uJ 
us 
us 
us 
Jy 
Jy 
T9/quy 
qu 
da/uy 
4} 
ys 
us 
ps/qu 
ps /qu 
ps/qu 
ps/qu 
ps /qu 
ps /qu 
ps /qu 
ee) 
19 


Te 4ynwey 

Te ynwey 
®,27x}90W PHS 
n,ey Se] TeMy 


N,PY TSPT TEM 


Rwy PUY 


e  nynwew 
e,njgnwey 
,870A0y), 


aquoyoy 


Turueqy 1,14/TUIN 1,14 
Tutueqy 1, 14/TUIN 1,14 


TIN 1,14 


OJOTEW NPS OTPMY 
(oyeMBN) NTeS OT eMy 


Or 7 
mawaagwwWwdaaaMWAArsWWwaAaaAawWwWwdadaadaadaqdaaaqdiadtraao 


av 
av 
av 
av 
av 
av 
av 
av 
Vd 
Vd 
Vd 
Vd 
Vd 
Vd 
Vd 
Vd 
Vd 
Vd 
Vd 
Vd 
av 
av 
av 
av 
dd 
av 
av 
dd 
WV 
WY 
WY 
WY 
WY 
WY 
WV 
WV 
WY 


SOWIW 
SOWIW 
YILSV 
VOVNV 
VOVNY 
VOVNV 
VOVNV 
VOVNV 
9v14S 
9V14S 
9V13S 
9V13S 
9V14S 
9V13S 
9V1aS 
9V13S 
9V14S 
9V14S 
9V14S 
9V149S 
OHdN3 
OHdNJ 
yNINI 
OHdN3 
TWAVG 
vignd 
VdWV9 
WWVU9 
YddAd 
YAdAd 
YAdAD 
YadAd 
YAdAI 
Y3dAI 
YAdAd 
JIVaV 
JOVUV 


StSuaptuo[s “dss tipue,booy 
*qso4 wnuepnga 
“ATOdg XO “4y°ASAG SNzesow 
“WNYIS PUOTJIXP] 
“TG Tlus}suos 
Kuddg B “UUaW SUdTdroap 
Aiddd % “UsaW ePAYDeYSAYIeUQ 
"$°7 wntpueoeue 
uouaTH STSUayIdas 
UOUITH Tua YyYIITYIS 
uouaTH Tuabutydeu 
Butuds .eyedtpeu 
“Ta (°ASeq) eueU 
UOTS|[Y PUR TSAI] 
Butuds erfos1ze] 
Butuds (*1) eyeTTEqeTS 
“4gry epnwuty 
Butuds (°Z38y) STueTTIO 
“dary STWwuOsT 
uouaTy STSUuabueuadod *4ye 
yeZTOU) PUeOWeS 
“Buy TTanw esonxarty 
Zyuems (*boer) at 
“Buy [1T8NW (°1) eaTaeweys 
*tadoj) essaudde 
*uqzuaeg Pade, [AydoupAy 
(06¥1) Sapeauo 
*4yg°) (894) SnutW wn 
uakaW % “SION PLR[NIIGO 
“ug"y eBSO 
*yoa0g eduredk 
“MS (°1) Pwuadsoy 
*Z19y SI 
"SOON STUPT 
“sUaW (*uqUaIeD) TuseYyB UO 
asneuy 3 *[HuzZ StSuatuowores 
[S8dd (*Tqny) etuenosno 


*STUPY 
Sdy Ue luas 
Sdy Ue las 

o1B o1dauas 
snduedawas 


snduedawas . 


snduedawas 
snduedawas 
snduedowes 
PT Taurbeyas 
ey, Taurberas 
eT Taurbeyas 
eT [aurbeyas 
eT [aurTbelas 
PT Tautbepas 
eT Taurberas 
PT [aurbelas 
eT Taurbeyas 
eT Teurbeyas 
PT TaurBbeyas 
P| [aurbeyas 
eBau tundas 
eBau tundas 
npa wntydas 
ePruerysegas 
eruepnudkos 
euoyudrydAas 
ePd9Y OUST IS 
sso[bouatos 
AIS PYUaTIS 
Bnu etuapos 
[od euapos 
FIT Playas 
AQT PTUa[IS 
[19 PTUaypos 
Jpuapodu 19s 
snsdeputos 
snsdeputos 


447 


MY 
Ad 


MY 


dy 


my 


W 


ie) 


ys O[Y Ofe7eHX/O]yY OeyeL 
ys 
yss/qu /apeysiYyBIN yIeT, 
ys /qy ue Td 663, 
ys 
ys 


e, euebueueby 
ys oyezey/e, euebueueBy oyeyey 


qu 
ys /de eBuolg 

[o/da 
da eBuolg 
W-J4 PUeLOgoge | PW 
ys Ty O[TPMy 
[2/ys ny OTM 
[9/us ny O[PMy 
12/us ny O[PMy 
4} TUTy epuzZ 1W/*y-IsiInyty 

Ad 

4} 
ys/qy ,eusaon] s,Apped, ‘1e, nsewey 
ys/qy 1P39M WOOUg, 
qu/46 ,SSPUD PTUP1SS UO IpUeN, 
qu/46 ,SSPAQ WLPd, 
qu /u4b ,SSCU9 9[}Stug ywung, 
qu /u4b ;SsSeuy Aue, 

qy 
w/S-d} ,eTuegsas, 
44} TR4 O[O4/TeY 

4} 

S4dAL 


INVId  :3WVN NOWNOD PUP ZV, VYVMX 


xO 
Qe Wa wo 
aqgaaaaanaa 
<—aontctcacccet 


— 
=zjz aa awoaaWwwWwwHWwdad 


— 
QaqaqggngngzzzAaqooao qo aaa 
ba i ES aa 


== 
<< 


ma La Lu Ld 
o=z= 
<actc 


av 


-3002 +3009 


- 4003 


SALVLS dNOY ATINVS 


“TTANW Tuayyayds uinueyos 
*ySuUO4 wnpuedau wnueyos 
"yaSPTIM TuedUTYIOU WNUPTOS 
“7 wnubtu wnueypos 

*7 euabuol[aw wnueyos 

*7 wnsowwew wnue,Tos 

*BaquO WNTTO¥TOTy wnueyos 


"7 xouas wnuepos 
*pney wnuet[eunp wnuejos 
JIT IW wnuedtuowe wnuelos 
Jasueg UOLOITSUBA ay que Tuabos 
Jasueg e&}e38}DeUGOgO] tu} ayyUPTUabOsS 
Jasueg PUOTJITISSaS ay que tuabos 
*waas eoTy19ed Pay zAWS 
“ysouwns (*[NL) ePea.ueT eayyAwS 
VUBTUM STL TIN XeT TUS 
(9Zb SYDG/SES9) “ds xe, Tus 
“j°Wung PITPUT xXeT TwS 
"wS°9°W STUP[NSUT eaUROIS 
“wnyos (°1g) unBbIs *yye eaueo[s 
“wnyos StSuaautnboAou *4ye uopTAxouapts 
“] PTTOJTquoyu epls 
"swung ejynoe eps 
pueqqny 
g ydeys (*wnyos) eyeraoeyds eruejzas 
ydeys (*ua0y) erpoytwped e1uezas 
pseqqny 
B sdeqs (“wnyos) eosny-apt{yed etuezas 
yquny ("we ]) eyequeg etue.aS 
“7 wnuysese[nquod wntransas 
“SUad (°1) PuOTZIpueUB PrURQsas 
“STUPY 
ttbuaqsoy “dss aesseyeutw sayquPtuas 
"qsSO4 POTSAUPTaW Say UPTUaS 


*$3193dS 


448 


MY 
MY 
MY 
MY 
MY 


I1/W/34 


dy/my 
dy/my 
W/41 


WO/T1L/$L/W 


Ad 
My 


w-u4 
S-43/yUS 
S-43/ys 
qu 

uj 

qu 

4 

uj 

uj 

uj 

qu 

da 

da 

da 

W-U4 

ie) 

[2 

Jy 

qu /46 
qu /46 
S-43/uUs 
JY 

Jy 

J2 
S-47/ys 
yss /qyu 


us 
ys 


iTTeL SPeY 9PTUM, 


;peesdoug ueIpul, 


TIN, N/OOty 
WwNTd BOH, “1[N,N/ooty 


ne, ebuemby 


ne,ebuemBby 


OpourW 


auemMBN nejney 


8aL AIIM, uedtuyy, 
nes O[eMy 


OTeL/towey o7e4/oye4 
;WNBHUOS OpUuoUTAeY, 
,;SSPU9 uOsUYOr, 

Oye TY eT ewe, ew 


e[ngng 
einqng 
enem t,e4/euebly 

aemBN nsns 
cyezey/aemBy nsns oeyey 
1614 STTARG, 


— 


— 
wmadaarmeAWAWAAAAWOAWWOWOWee 


= - 


lo Lu 


av 
av 
WY 
WV 
WY 
WV 
av 
av 
WY 
av 
av 
av 
av 
dd 
av 
dd 
dd 
dd 
dd 
av 
WV 
WY 
WV 
av 
WY 
WV 
av 
WY 
WV 
av 
av 
av 
av 
av 


av 
av 
av 


IGysA 
JGUIA 
JWVOd 
37VOd 
J9VOd 
IIVOd 
VOVNY 
VOVNY 
IHOYO 
NONND 
NONND 
NONND 
YALSV 
SONI 
N3HdS 
ATSHL 
AT3HL 
ATSHL 
AT3HL 
vrland 
IHOYO 
IH9YO 
IHDYO 
ONODTE 
JIVUV 
JIVUV 
YWWIS 
3VOd 
IIVOd 
ovavd 
INNOS 
INNOS 
INNOS 
NV10S 


NV10S 
NV10S 
NV10S 


[YeA eWOYOYUDITP eJYosYdueyAYyIeIS 

[UWA (*YdTY) STSuauUaARD eJaYydueAYyIeIS 
“Aneag STTeptweudd snpoqouods 

"4ug°y SNOIput snypoqouods 

“ug°y snzyeBbuol[a snjoqouods 


*aneag (°Z39Yy) sapueIp snjtoqouods: 


"yued X98 “TOS STO[Np setpuods 

*uuOS PavayzeAD Setpuods 

Sawy (*Suad) STSuauTsS SayqueuTds 
“DIW (°1@) PdTqaTao stsdoaeutds 
Auddadg TrysmMaley wnwayjueaeutds 

"wees fajyarub wnwayjueseurds 
QUOOW"H*W STSuadtpeqer sayquerids 
*jadog (*4y9°9) ePaptoz[ap stuawouayds 
*ujuaeg edIUPTASZ ealTDOUAaYdS 

“2210H TIYDLIBA SouPYydo SOUaeYds 
°2210H (°7) Snyrtun soueydazsouaeyds 
*tado) eBnftun soueydazsouaeyds 
“FIIOH TayrTeMYyyZTeug soueydaysouaeyds 
“dB °Y SUabuNnsse ad0deWUadS 

"$°Qudy TIpueT [Tata st yyorboyyeds 
“Ta eqeotTd stzqoboyyeds 

“g$°qyoy tuqad s13}0]boyzeds 

"ANeag eLeTNUedWwed eapoyzeds 
UOS[TOIJIN BSuaUOWOTOS wN{[AYdryyeds 
*32ONIS wnzeynwwod wn{[AYydtyreds 
"ywe] euewe PaWe[NOS 

sdeqs (*pnays) wnsopyt{ [191 aA wnyb4os 
"SUdd (°7) asuadatey wnybuos 

“7 BsojJUsWOZ ePuOYdos 

Jayeg PJRAO PIZeUaUUOS 

*[6uz (°1) Slueptoased e1yPuauUOS 
"wS°3°C egre P1yeusuUGS 

"WaaS BSUdTIA WNUPTOS 


“| WNTTOJTISequaA wNURTOS 
“MS WNAJOZ WNUeTOS 
*boee wntyostruoweuys wnueytos 


449 


0 


w4/M 
19/4V/UN 


MY 


49/A4 


MO/31/TL 


ae) 


uss/qu 
yss /qu 
uss /qu 


/SAYJULTI Goss atdung, 
19S IPPUPd 

40 palg ‘eZzITauIS, 

ouebuly 

OL 

e407 (1,24) 

ejo7 (1,24) 

n,ea5 n,eM9 


eyO7 (1,24) 
eyo] (1,284) 
PTO O[RMy 

PTO} OTPMy 

PTO} OT PMY 
,SSP49 OT essing, 


PueYy OMY 
nuny ty 


nuny ty 
nunyty 


neyeyetuin,y 


neyeTeIUIN, |) 


1Hug 16uo 
:TTeL Saey antg, 


iTTEL S2PY antg, ‘OLTIUTY 


= =. 
_ 
[=] 
< 


el 


— 
aaqcawaaadaaawWalWwraAaaaaadaucacladllcakaclccakal aka aa 
= 
<x 


— 


-3d09 +4009 


“JWVN NOWNOD PUP FV, VYVMA SNLVLS dNOUd 


> 3009 
ATIWV4 


"SPW SnueTUaAp sayqUPTIqo13sS 


syueg aeutbau e1zqIpau4s 

Jauso) STSUBUOWOTOS SN[qauys 

Jauso) (*uuaw) vaqe,h sn[qauys 

"TTaMW TrMepburypTtys erpnsuays 

°q37 PueTUUeWNUDS eL[NdUAaqS 

“TTaMW TIuOsUTyUed PI [NIUS4S 

"yooy PLTAJaUTT [NW PT[NDUaIS 

“YydJas Oyteuey PT [NI4A4S 

"wnydS TIZJUaMUOD eT[NdIVaIS 

“biw euetjaddiz erueydays 

S[aIqd wnuowoyes erueydays 

SU9IW (*quny,) edTuodef etueydays 

azquny (°7]eM) wNyepundas wnuydeyouays 

pueqqny (°ASed) wnyquevdtw wniydezouays 

"wS°P °C RL[OJIquOS PUaPTYyDOUa\S 

“ppoeg (*4*wung) stuysnted euaeTydouays 

*MJaPUN TAU, IW PUaeTYIOUaIS 

[Sedg PTO, UNL], PUde[YIOUaS 

[Sedq PT[Ostpue,bn£€ euae,yo2ouays 

“wnatTsS (*uey) snzyeT[equn snunuoways 

*[SWaH sndueosebow snunuoways 

“wneTsS (*uey) Tnuwe Snunuowsys 

“TRA SNIIGaTad “4Je Snunuowsys 

“weH (*Yyong) STTI}exes e1ueT {ays 

"ySOy P}PeTOSOUaqns PeusyquUebays 
uosdt[tud 

(*]SWaH) StSuauowoTes euayquebays 

as[OY LIPpuYospoom stsdouneys 

“s°quoy stsuesseBeu stsdouneys 

as [OY Tluunyqwt stsdouneys 

(S09/Z822) “ds auABouneys 

SUITS ("QST[eS) PTTOsTITZuN eZaydueyAyoeys 

TUBA (°1) STSUadTewel eJoYdue.AYIeEIS 


*S3193dS 


450 


$1L/TL/91/9L 
wO/TL/$L 


$L/TL/W4 


0 
MY 


11/49 
aL 


dy 


Md 


dy 
Ay 
Ay 
4} 
4} 
Ay 
S-u} 
4} 
Ay 
A} 
4} 
Ay 
Ay 
4A} 


J} 
4 
Jy 

us 
uj 
uj 
uj 

us 
[9/da 
qu 
Jy 
4} 
[-4} 
4} 
yss/qu 
[9 


nexty 


eyny (1,24) 


neyty 
PyNUeyNUISTy 
9 }eWOoT IG 


PTUIN/Ney ty 
/Nqty/otsy PTeW/NSN nunung 


nsf nunung 


;wntuobuss, 

isSeu9 Big, ‘tout, 
eboty t6nsbns 

nqny nqny 

,AueBboyew snunpuoy ‘noleoy, 
tsebuly 

,OTA4S, 

Ty oTeMy 

Oyauy O[PMY/Ty¥ OPM 
ly O[eMy 

Tauaque,eS O[TPMy 


nejog/y-aewoyey 
PMPWIEW 


a_i 
qadaqaaaqaaqaaQaagagaqaaqQaqaaa 


— 
Qtrewadgaaaqadaaa 


= 


av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 


av 
av 
av 
dd 
dd 
dd 
dd 
dd 
WY 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
WY 
WY 
WY 


VLYAW 
VLYAW 
VLYAW 
VLYAW 
VLUAW 
VIYAW 
VLU AW 
VIYAW 
VLYAW 
VLYAW 
VLYAW 
VLYAW 
VLUAW 
VLYAW 


VLUAW 
VLUAW 
VILUAW 
OIW3H 
OIW3H 
OIW3H 
OIW3H 
OIW3H 
JOVAV 
YALSV 
TdWAS 
TdWAS 
VITIW 
VYALS 
JVaV4 
NV9O1 
NY9O1 
NV9O1 
ovavd 
VOaNV 
VIAN 
VIIUV 


Kiddd B 


“wuGaW (*WNYDS ¥ °G471) wNtpodousyd wniBAzAs 


Adudd 3 “WuaW (*TPTy) wnawntd wntBAzAs 
Auddg Y “AsaW wndtsended wntbAzhs 
Adddd 3 “duaW wnwtsauo wntBAzhs5 

Assad B “AWOW a[Puowau wntbAZAs 

Auddd 3 “dUaW wnuaspetuAw wntbAzhs 
*TTO8NW wnuekausaay, wntBbAZAs 

Asddd B “AUaW wnuetydequayney wntbAzAs 
"ydey wnueyaIy wNIBAZAsS 

Auddd 3 “daw WN[NZedITTap wntBAZAs 
“ysuy ("TPA % “Ppuooy) suatdrsap wntBAzAs 
Adudd B “dUaW wnqouT. wnt BAZA5 

Adddd 3 “duaW wnsutbeyiqued wntbAzhs 
Auddd B “ALaW wNwOoupoydwes wntBAZAs 


uoys[y (*J°wung) wnanbe wntbAzZAs 

Asad F “UAW wNYIT}ZSOseyd “yye wntHAZAs 
uoYSTY (*J°WuNg) wWNanbe *yye wntBAzZAs 
“yyNusey (°YOOH) eJeUTNbD ewweubuds 

STAIqg eyeTOsDUe, euWeUBUAS 

"4yg°9 Tuayooy euweuBbuss 

*4ug°9 (*1ad09) stpueubh ewweubuds 

"yOOH STSUaauUsog PeuWeUBUAS 

410Yy9S wn, TAydopod wntuobuds 

*uzuaey (°7) CUOTJZIpOoU eT [aupauds 
WOOG2a}00N eduedtun sodo] duds 

BUOOW"S (*4UNOT) STSUaUTYIUTYIOD sod0] dWAS 
Bury e,~Aydousew eruayaIMs 

uog’9 (°4uno 7) stzseube xeukyS 

“MS (*TqGny) StsuauetnB sayqueso[Ays 
*ysuuaqg woutTwW souYydKu4s 

“7 Puruqny{od souydkuys 

*uuag % “B19 Tluuewuapal, “yye Souyd{uyS 
Aowapuo) snwuadsouapts uopo, Abus 
Jouung wnyjueudew wnhkuedo0] ABu0u4S 

Jouung snize, wnkuedo0[ ABbuo0uys 

Jouung Tisseug wnhuedo]Abuo0u4s 


451 


0 sS-ui/ys 
$1/UL JY 
Jy 


44/S4 qu 


0/1 Jy 


,9dA] Yadwnul MOTTA, 
auembuty 
auembu ly 


NUNYTATS 
PYORYO/PXEMEXEM 


;PuTuewe, 
:PTOB 14eW, 


/P99R], ‘ISW Teyeuy 


,ayewedy ‘uamMol4 Aew, 


nesty/OlsY PLOW 


HI av 
13 av 
d av 
d av 


=x 


aaaqaaqreacqcdawnMnWaAaWOWWoOoerzaaanawiadtaaom 
i 
a 


-3009 -3009 


*JWVN NOWNOD PUP FV,VYVMAX SNLVLS dNOUd 


- 4009 
ATINV4 


“Y°G°H xe “ssnp (*7) sueys ewoda) 
pueung (°3S404) ePURTITques euUaue] 
"UWaW (*DIW) STSUanung euUaue] 
BLOW} TUM 
R 9U0}S°9°g wnN[Nedhyoed ewusdsouradey 
o4OW} TUM 
(9U03$°9°d) aSuaTeqoystud ewuadsoutadey 
(€£19/€202) “ds sn{tysoutrades 
*,adoJ sninuay wniprutadey 
“ayaa (°ARD) wNyeUuUId wNIptutadey 
Jaweuy asuaautnb-oaou wntpturadey 
Jaweuy wNaTSeueTaw wNIptutadey 
*,ado) ayTeurbuew wntpturadey 
*4ug°d (°S99) wn[nuutdrbuo0, wniptutradey 
*jedoj afeurbueweuqur wniptutedey, 
*7 ROTpul Snputuewey 
“7 e190ua Sayahe) 
*Tado) (*pneg) euetutnbau stqiuaey 
“4uugg (°ARD) wnyeuUId SIzTuaey 
“JITOH (STAI) eYeTOsoUeT STzTUaeY 
“JITOH PTTOJTSUSATP STJTUDe] 
“MS (“PITIM) Saptouysetq stqtueey 
(8262/0€vy) “ds wnt [Aydotuaey 
“waes (*4°3SU04) eTOTosey wny,,Aydotusey 
"AYTYIS PuOTsTAUed eTUaeL 
azquny (°7) Saptortezyadoquoay, vo0e] 
yjueug aefeqylaqa ese] 
“Tq ePyewred “yye ede) 
“[Sway evutnBbue euejUoOWwaPUuaqe! 
“[SWAH (°7) eT [Aydequad etngaqe, 
Kiddd B “AUaW Tasnoysayem wntBAzhs 
Audddg & “ANaW TuayTem WNTBAZAS 
Addag B “AUaW wNdTsseyeyy wntbAzZks 
Adddd B “dUaW UOUNBUOJeEUAS WNTBAZAS 
Adddg B°4MAW (*[G) aSuabuevewes wnNtbAZAsS 


*S3193dS 


452 


JY 
tt 

44 

ay J} 

J} 

OL/TL/d4 JY 
PL/TL/9L/44 Jy 
JT 

Jy 

Jy 

Jy 

wy /U4 Jy 

31 dy 

Jy 

Jy 

W/M9 /uy/0/U4 wu 
aL dy 
1/$1/TL/2L 1-43 
Jy 

uJ 


us 

yss /qu 

yss /qy 

us 

44 

11/9 J} 
al dy 
J9/u4 

uj 

ys /U4 

uj 

uj 

uj 

uj 

uj 

uj 

uj 


Opouewy 
/PQUI] ‘PURJY STTUM, 


ewo ,O] 
nejseuy 

PVT 

opouewy 

eUy 

Pwo ,OL 

spuowyTy, “else, PLITY 
/OGHIp] ‘euesy yOeTY, 

CLIT 

(eTeg) ewy 

,;puoW]Y UPTPUT, “AITTY/eIT TV 
oyes 1pens/oyey 

»¥eQ dwems, ‘oyeg 

eu 


»;eTSOUyda! atdung, 


(ex)n[NT/nynyn4 
O[aJ0[ 24 
PIL, 


oi rr © 
aaranaawaaanraaa 


erro 
wo Ww 


ag 


or 


QwaWwaqgaaWWoAaraAaaawWwwWwda 


av 
ay 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
av 
dd 


dd 
av 
av 
av 
av 
av 
av 
dd 
dd 
dd 
dd 
dd 
dd 
dd 
dd 
dd 
dd 


L1VaVv 
JVLNY 
YaNdd 
YaWod 
YaW0d 
YaWod 
YsWwod 
YaWod 
YsWod 
YaWod 
YaWod 
YaWod 
YaWod 
Yanda 
YaWwod 
YaWod 
YaNod 
YaWod 
YaNod 
YvWO) 


Yvwo) 
dvavd 
Jvavd 
ovavd 
JdUsA 
JdysA 
Ady 
aI dSV 
aI dSv 
QIdSV 
OI dSV 
OIdSV 
dIdSvV 
aI dSV 
GI dSv 
aI dSV 
dIdSV 


Aesg*y STSuaTIeMeY PupuPse] deal 
(S96) “ds etwozdeuqa] 


apoo) Tauow TUM 
SsTatq ¥ * [Buz equadns 
[[9xz PueTStuasys 

[[8xJ STSuauowoyos 

S[TaIq euedidas 

"yooy STSuaowes 

apoo) Tava 

*9udeqg eduedoud Tw 

[[8xJ eduedso] ebaw 

"quem Tlyoequuaey 
“ADYUD°Y STSUIUOAT 

Jaw] 3 tipuetadod 

*wnyos eyeue, duos 

*7 edde zed 

asTOY (“[g) Teuesueue Ted 
T[9xz Trsseuq 

*wnyos esourBiIqnu “4ye 


PL TeUTWUda! 
PLTPuUrIWUay 
PTT PUIWUaL 
PTTPuIWwua] 
PITeUIWUa] 
PL[PUTWUaL 
PL[PUIWUay 
PLT PUIWUaL 
PTT RUIWUAaY 
PITeUWUa! 
PLT PU lWUay 
PLT eUIWUaY 
PLTPuIUUaL 
PL TeUTWUaL 
PTTeUIWuay 
PL TPUIWUa] 
PITeUIWUaL 


*uuag (*Buauds) stsuakuez wn, [Aydojeusy 


“J1°W 


(°994 


xo “WSC °C) wnzeTNdtque wn [Aydojeusy) 
*Suad (°1) eaundund etsouyday 

Jdayeg xa “fog euo[jsi1y90Uu erTsouyday 

"90 (*qQx0y) eptpued ersosyday 

*ysoy T1Bunuloy Uuoupuapotuuews Cray 
“yyeg( “uuaW) wnuetuuaye UoupuaporuUeWs [tay 
“3°17 StTpueuh eu0 ja] 

*Tado) (°}suo4) Saptoyquekuaw e1ue za] 
*jadoj ("pneg) euraznay, eruezdal 

*pado) (*Jsuo4) TPOSTZeT eTuezDa, 
*[ad0) ([Seud) eT Tostpueub eruez.dal 
*tado) (°33eW) PaUuTBN4uay eIUeqJDea] 
*4SUO4 PLOASSIP e1Ue Wa] 

*[ado9 ([S8dq) Suduundap eIuezDa! 
uoIs{y (*4Yy9°D) SISUBTRAOJSTUD eTUe Ida] 
"APD PJRUGUD ePTUe Lda] 

“4Ud°D (“PITIM) eFeTNbue e1sezda) 


453 


Ss- 


0 Ss- 
WI/T9/M9 


my /dy 


J4/ys 
44/us 
44/us 
43/ys 
19/qu 
19/qu 
19/qy 
qu/46 
da 
da 
da 
da 


IPIWISTY/apuauWts Ty 


/eT6uaqunyl, 


»etBuaqunyl, 33TUM, 
,9UTA Jadwnuj ang, 


,9a4] 400) 
‘JapueatO MOTTAA, 
ISy [uoe4/TSy e[0,e4 
,80909, 


»SSPUH OOURBuUPY, 


(e,eg/nemy) obue7 obueq 


TUPM9 OTPMY 
OIpy O[eMy/NyN nyn O[eMy 
OIpy O[PMy 


-JWYN NOWNOD PUP 3V,VYVMX 


-3009 -3009 +:3009 
SALWLS dNOYD ATIWVS 


"90 I4a}Suoy SNTUOWTY 


AAJ9d BR “AWW STSuaT[IAUTeHNog sntuowly 


Audag % “WuaW SuaTeq SNtuOWT] 


Aeug*y StUTyye SNIuOWT] 


“qxoy euvortstpueub erBuaqunyy 


*qxoy sueubeus erGuaqunuy 


*Suapuy (*YyjUag) eyeua eTbuaqunyy 
“4a'y (°3SU04°9) eYNTOAUT eaueNYL 
“ATTYIS wNdTuUuaqryoou wnwuadsx tuys 


“$°quoy tryseeub wnwuadsx tu 


“$°quoy (°18) apnedtxerdwe wnwuads~x tuyy 
"ATTYIS wNptujzouape wnwuadsx tuuL 


“WNYdS (*Suad) PURTANUad eTJaADYL 
Pauu0) XB “TOS (°1) eaurtndod ersadsayl 
WNSS4Og SNJROATPIISSTIZ “Jye eTSadsayl 


"7 ORDeD PWOUqOsY] 


*yOeH (APD) eaquebI6 epawayy 


gdeys ("4g"y) StpTeuzsne epaway) 


asneug Stsuayxtdes stuaydA youl 


*[adoJ eyeTOa.UPTGO StuaqdA aul 
°32 10H aeTUuaqIy-aeAou StuazdATouL 


"4ySuO4 RPSTAUT STuaqdATaUL 


peasy (*,adoj) StsuauzTAed StuaqdA [aul 
"yaw rebptuuaydeuq St4uaqdA JauL 
Jayeg styoeutqnd “yye stuaqdAyTaul 


“wS°e°e euended euqytwhkyaul 


“Ig eqebuola stsejaul 
suayrsy 


(*swtos xa *quauyz) rtydtudway erssepeuy 


(O12 SYd0/Ov2s) “ds ewOrqysesjaL 
“BLI9 wnuetyoequayney, ewHrysSeujal 


°q37 wnuer6{16 ewHryseuqay 


uOSdI[Iyg SISUBUOWOTOS Pupuese|deuyay 
SWAeH (*PGH) ePupuetow eupuese;deuyay 


*S3193dS 


454 


MJ/21 


TL/31/W9/W/My¥ 
MY 


aL 


T1/31/W 


JUaPMyAay 


QUBPMYOY 


PJOTPYL]/O,O] eSeS/E,eS 


:Ydead 
UOSTOd, ‘NINATZT4/TSTSeTNg 


ATNATITY 
,YOPag UOSTOg, ‘ISISeINg 


nemy ne] OTeMy 
,UOO], SPwY exe] /NUNUTY 
,Aepay ewung ‘PeUuod!, 

P40 IV 


PTSO¥eS 
oyaueze 7 /nembalaj}0g 

IPIWISTY/apusWISTy 
oyaue ze 7 /nemha[a}0g 


IPIWISTY/apuowts Ty 


— ‘ 
Maadaawwwadawwwawaiu 


— 


qQawaaqaawaadadcarawnawtwuw 


dd 
dd 
dd 
dd 
dd 
dd 
dd 
dd 
dd 
dd 
dd 
dd 
dd 
dd 
WV 
WV 
av 
dv 


av 
av 
av 
WY 
av 
av 
av 
av 
Vd 
Vd 
Vd 
av 
av 
av 
av 
av 
av 
av 
av 


N3WAH 
N3WAH 
NAWAH 
N3WAH 
N3WAH 
NAWAH 
NAWAH 
N3WAH 
N3WAH 
NAWAH 
NSWAH 
N3WAH 
N3WAH 
N3WAH 
THOY0 
IHINO 
0dV14 
van 


OVW IN 
JVWIN 
JVWIN 
THDY0 
9VYO 
VI13W 
VI14W 
NIdVS 
O1ISd 
O1ISd 
O1ISd 
SIN3IW 
yvrgnd 
VIAand 
VIend 
viand 
yvrany 
vrany 
vIgny 


"ysuO4 ATIwNY SaueWwOYUdTUy 
“mS wnzezyIBIp Sauewoydtuy 

“g°p°A WNYeYUSP SaueWOUITUL 
*[9d0) wNtAuaUTSUap SauUeWOYd TUL 
*yoeug wnyepned sauewoydtuy 
aZjUuNy wnuekuog sauewoYdTul 

“ATOg wNzeYouNdIQ sauewoYd TUL 
17eS9a9) wnuetueddaq SaueWOYd TU] 

OZ JUNY SUaUTAOUZR SauUeWOYITUL 
[Seuq Saplotua[dse sauewoyudtul 
“yosog’p°A tAeub-aese sauewoydtul 
[Sedug WNTTOJSTIde Sauewoydtuy 
"4Yud' SAaPTOTqalyde sauewoydtuy 
[Sadg wnynde sauewoydtul 


"UYTYIS ePTuouoS ST} }O[BoUd TUL 
*AyTyos euended s1zjoboydtul 
“usaW STSUaUTddI[Tyd eruapeydtul 
“ysoy eTedayAyoed auydepopetuy 


"Te@ (71) Stpequatyo ewaul 

"4no7 euIqeuUeD ewaul 

“Ig Puadse ePwouy 

(bb64) “ds ewoydeuy 

*ywe] esojUuawueS PI JUOsauUNO! 

“JUaW (°1G) Tuauns euoo] 

"WaOY"C*W PLEITID euoo] 

(22py) “ds ewryoao, 

*yuueg (*Buauds) stsuauuey stuazdtsow) 
"uyTeug STSUBUOWOTOS STuaydIsawy 
*[ado) eyeloaoue,gO Stuaqdtsowl 
“wow (*y*wung) euqe [6 euodsoury 
*uuaw (*Buauds) uowl}y snruowty 

Ausdd % “AUaW STSUBUOWOTOS SNTUOWT] 
Aeug’y sntposaejyodes sntuowry 
ovIUM’L’) SNsodind sntuowty 

uOSUTGOY (*}Su04) snweBATod sntuowtly 
Adt9d B “dUaW SNao[ydour[aw sntuowry 
Adl9d RF “AUaW saqnyrbuo, sntuowty 


455 


dy 
al 


MY 


$L/TL/U9/49 
$L/11L/49/49 


Ad 


- 3009 
S3Sn 


-3dAL 
INW1d 


,SSPUQ PT ewazeNg, 
,8499q0, 


Ovo 
— 
(=) 
=< 


Asteg xXeptsl, 


erns (1,24) 
O,eTeW (1,24) 


_ 


woaawwanaaaaaawadntZzaawadaaaaaaaaawwa 
Qa 
<x 


TeMy 0, PT OW (1,24) av 
etns (1,84) 1 av 
eins (1,24) av 
eqns (1,84) av 

O,eTew (1,24) av 
ay 
av 

ens (1,24) av 
,URsg WO PUNOg ayeuS, 9) 


eunge,1,eS/nsemBnemg 


auemM] tBunaes 


-4d09 -3009 
*JWYN NOWNOD PUP JV, VYVMAX SNLVLS dNOYd 


-3d09 
ATIWV4 


YySen wnxey, wndoesdruy 

“wnyds uo[AXouaTIS UOVIYDOT dtu] 
Jayeg eZUTT erqarydray 

“STIM (*g*wung) eTTOst4z eTseydtuy 
*wnyos wnsowAd wnyjeqadruy 

"7 suaqundoud xeptey 


"Ig XOuay 
"uqTYyIS PUTT {Oo 


P1SOTOYI TUL 
PTSOOYI TUL 


“ySOy SMITOJ TuWweUL 
Auddd B “sWWaW wnpeylooyIsd 
Jouung TTpTayaead 

Adddd 2 “AUaW TTysmMaley 
Kuddd 8 “AUaW wNUedUT 
*ysoy StSdotuedut 

*ysOy STSuaouney 

youung (*waas) wnzye,NdAyed 
“ysOy TlJoeuung 

*ySOyY wnap touydeue 

"7 Puluawnons 


wnwiadsoud tay 
wnwuadsoyd tay 
wnwusdsoyud tay 
wnwuadsoyudtul 
wnwuadsoyud tu} 
wnwuadsoydtuy 
wnwuadsoydtuy 
wnwuadsoyud tay 
wnwuadsoyd ty 
wnwuadsoyd tl 
SayqUesoYUdtuy 


*jado5 wnzeruary 
asneug [ua YydaTYoS 
[Seuq saprobeuytxes 
“1g wnuajst [oud 

Jayeg TI] ],amod 

*"yOOH ewntd 

"uy" Saptorqetud 
Jayeg wnjeyjad 

“Ig wnprtred 

“Ig wnunosqo 

"Tq wninutw 

“PITIM xa Auog wnt yo; Taw 
“Tg wnwixew 

*jadoy rrbury 

“1g wnotueael 

"YOSOg* PA WNIPaw4aqUT 


SauReWOYD TU 
SaueWOYdTI 
SaueWwOYd TU 
SauewoUd Tu 
SaueWOYI TU 
SaueWwOYr Tu] 
SaUPWOYI TI 
SauUeWOYD TU 
SaueWwOYdTu] 
SaueWOYI ILL 
SauewOoYr Tu 
Sauewoyr tu] 
SaUPWOYITUL 
SaURWOUI TL] 
SaueWwOYr Tu 
SaUPWOYUD TU 


*S3199dS 


456 


S-U} 

wy /u44 da 
if) 

da 

da/u 

us 

ie) 

[9 

us 

MY qu /46 
W/My ys 
wy us 
yss/qu 

yss/quy 

fe) 

if) 

[9 

ie) 


[0 
12 
12 


wd /w4 ys/ 9 
Nie) 
1d 
©) 
ie) 
da 

My ys 
ys /qu 

J4/ys 

4A} 

AY 

Jy 

S-U} 

Jy 

0 [9 


Puy Pye] /nunuly 
sPTTTURA, 


P1NQ O[eMy 


1P4Pd 9199TT, 


Aung SNISTQIH, ‘TTOnjewey 


T TON eweW 


*M-O7P[Ney/*4-ePe[ Ney 
“M-O7Ve[NeY/*J-e eTNey 


“M-OJeTNey/*7-e7eTNeY 


“M-OTe[NeyY/°F7e7PeTNeY 


10,10 
»Jung asaury), 


Ptns (1,24) 


030} Ty 


»AIMOYS JO Jaqut[) uap[o9, 


a 
anaAawaAagzHaAAaAAAA 


— 
aaa 


madadaadaaawwnadaadca 


= 


av 
WV 
av 
WV 
dd 
av 
av 
av 
av 
WV 
av 
av 
av 
av 
av 
av 
av 
av 


av 
av 
av 


av 
av 
av 
av 
av 
WV 
av 
av 
av 
av 
av 
av 
av 
av 
av 


VI13W 
IH9Y0 
Jvav4 
THIYO 
VILIA 
VIS 
NONNY 
NONNV 
viana 
39VOd 
VAIVW 
VAIWW 
ovav4 
JVdVv4 
vig@ny 
vigna 
vind 
yvrany 


vrgny 
viana 
yrany 


vind 
vrand 
vrand 
J1ISV 
JTISV 
THOYO 
VIVIL 
VIVIL 
VIVIL 
VIVIL 
NIdVS 
NIdWS 
NIdVS 
NIdvS 
Id 1¥W 


“yjUag WNUODTWE ePaPARA 
Sowy (“qst[es) sueubeusy eT TUeA 
utwog (*yjUag) esnjou eISepueA 
“[TPut] TIspury epue, 
*3190W (994) exopeued etuepnuIbe, 
“WNATS wNuesyTYM WNTULIOEA 
"qxoy eT [Aydoudsew erueAn 
"$sayS eurTBuaquasou “4yye e1ueAn 
(v2991/Lb2y) “ds wnt {Aydoun 
Apueg (°x9eH) Stsuadtquesow eoTyroun 
eyenurs “dss °] eyeqoy, euaun 
“7 eVeGOT “y4e PUaUN 
“90 xO *ASAg (*bIeC) eJDId erTueUN 
“90 x9 *ASAQ (°1) Saptlotpodobe, erueun 
Adddd F “AUAW PURPTUOJSTPA eTUPDUA 
AdJad B°UUaW (*YD9Y) STSUBUOWOTeS e1uedUN 
“ITIN9 ST[eJUaTUO eTUuRdUN 
PURTUOJSTCA “dSS wow] JZ ePSOAUSU eTURDUN 
evo 4 buoy 
"dss *uuaw (410d) euotyr buoy etueoun 
Auddd 3 “AuaW SUadSauqe]{h elueoun 
“90 (°19) Peavey eTURoUN 
suadseuqe [bh 
"dss *yjuag eLe[Notpuadde erueoun 
“TTaMW TIsAeuuaq “yye eruedun 
*qxoy (*4aqUNH) eproe elueoun 
"47[YDS TuabuTYydeu euoydoyAL 
“4yTYyoS eueynqg euoydoyAl 
“AYTYIS PYDTISIP eIpIdouy 
“boee eaproqwoys eyzaywntuy 
*ySu04 Suaqundoud e.aywNtUy] 
“yyOY esoTId eJaswNTYL 
"Tleg°W'4 suedtubru eyaywntuy 
wnyds ernBuegns sitsdourstul 
“TPeY eJeJuap SIsdoulystul 
*[4a0g Saplolueued stSdourqstuy 
“yTpey ernBueynde stsdourstuy 
“yotay STTPuysne ela el [ast 


457 


W/Ww4/MY 
MV /W 


W 


W/T1/91/9L 
0 


Ad 
Ad 


MY 


uj 
da/u4 
S-41/ys 
S-4/ys 
4A} 

[-4} 

qu 
43/qy 
19/qu 
yss/qyu 
43/qu 
us 
S-41/uUSs 
f°) 

qu 

Id 


00300} Ty 
ne, ebuemBy 


00300} 1 y/ne , ebuemby 
aqag N[eMyeMy 

/PTLAPIM, ‘TOXOH/TOPTOL 
aqog N[eMyeMy 

tHuobul eM 


OXPTY PT eWe] eW 
OME TY Pl ewe] ew 


TyEUEYeY/N[N,Npnty/eie4 
sFOTOTA, 


,ueag snBeuedsy uo 6uo07, 
,ueag Buny, 
,URdg UdPAg, 


OTOJPW OTPMY 
:PdaM UOJ, 
\WIEg SPUSTAYD YO eT TURK, 


ler 


AQWwWwwoawwuadktadqdcadqdcawadkaadadcaoa 
= 
=< 


—_ 


=e 
ms Li 
Q 
<x 


eS) 
a ae) 
aa 
<< 


pe ses 
qaaqdreillWQd a lw 
a 
<= 


-4d09 +3009 


>JWYN NOWNOD PUP FV,VYYMA SNLVLS dNOUYd 


NONND 
NONND 
NONND 
NONND 
Y3LSV 
YILSV 
YaLsV 
T4940 
THI4O 
]HIY0 
IHIY0 
IHIN0 
VILIA 
VILIA 
VLLIA 
VILIA 
VILIA 
VILIA 
JGUIA 
JGUsA 
Jy 
I9yFA 
VIOIA 
Jvavd 


Qvavd 


Jvavd 
ova 
vrI@ny 
VI9nd 
YILSV 
Y3ILSV 


+3009 
AIIWVS 


"sozremyl (Auog) eulupuadoyoos 


Auddg SISuatagesA eruueWUTaM 
Jaw, StSua}yauepun eluUPWUTaM 
Auddag Paundund eruuewulamM 
"youeTy Tawny, q eruUewu Tay 
JaTyosnw euetusbutydeu el [apamM 
"Id (°1) PYOTJSIG PLT apam 


JaTyosnw euetuaburydau *yye eT [apam 


“AVTYDS StSuauowoyres eaudzbephua 
“AYTYIS STUe[NALY eaUAZHepKuA 
“ATTYOS edTUUaqIy-OaUu PaUAZHeEPAUA 
"4ypyosS tAddnB eaukzbephug 
“AY[YOS etuaeyouABue eaukzbephku 
“PITIM PT[TOJT49TSOZ CTUPZIA 


PIUEITIA 


“yrney eprBtu erueqaia 
Auog eautbequeyd ereryzin 
“MS RLESULT PTUeILIA 

“MS PeHUOTA elueIIIA 


PPETTOJTA} “UPA *7] PLTOJTUY 
"7 opunfau 

swnyos ef ;Aydouow 

"1g X9 “MUTaY SNSSejod 

"7 eB YeuOpO 

*J$°YOOH e}eQGoOTQns 

*mund4 (°1) StpTepadtnbsas 
Jaddayq (°7) obunw 

“UaW (*y°WINg) euTueW 


XOVIA 
XOTIA 
XOTIA 
XOTIA 
PTOIA 
euBrA 
ePuBIA 
eUuBIA 
euBTA 


“PSPIYy STSUaUOWOTOS eIHaazSua 
“TRA PLTOJIpueuBH etHaezSuag 
*SSa7] e]eaUND PIUOUUAaA 

*SSa7 (°7) RPauaurd eruOULaA 


BYOOW" F"H (999) TIT [Iduaw PTyoq TAA 


Audad 9 “AUaW TIYSMALPyY PARAPA 
“90°72 TiSuawTeyd PaPARA 
1qung STSua[[rAUuTebnoq eaPara 


*S$3193dS 


458 


uwztoo 


MY 

$1/TL 

$1 /W4/T1L 
al 

MO/TL 


wy /S 4 
0 


49/qy/46 
qu /46 


SWE TY /BWEYNI TY 
/ETUUTZ, 
daburg, ‘oaw nt4 1,14 


:A8MOT4 AAYdaZ YUTd, 
»ABMOT4 JAYd9Z 9}1UM, 
PTY OTPMy 

,OZTRW *UUO?, 


PUISTY 

nquy nemo 

ATID wnay, 
,;SPITNIOTWET, 
,PDINA SSaTautds, 


ouemBN PL NS 
0, exTy 


07e [27 
01e] 27 


oebtuly 


,;etTuUe, ‘Ouey Buoy BuoH, 


, WOSOYURY, 
a OW 


nuny ty 
INYeMYeMy 


ot 
aaaqadazrwnmn 


=zaaz=z 
qaoaracac 


=== 
<tc 


Qqoqo=zaz=z= 
2 a 


=== 
<aae 


aqaaaaoaoaaaaa 
xaatactataatcatcatccce 


== 
<< 


aqoaoaoaa 
x<aoatactctacce 


JIVOd 
JIVOd 
NWWHY 
YILSV 
IONIZ 
THI40 
THOYO 
TH9Y0 
IHIY0 
AUVWY 
AUVWV 
YNINI 
JIVOd 
vind 
oVLnY 
VLA 
JOVUV 
JOVAV 
VIVI1 
YALSV 
0dV14 
NONNY 
NONNV 
VI13W 
VI14W 
VI14W 
SOWIW 
VIV10 
VLU AW 
JIVE 
JIVUY 
HINWX 
VLYAW 
AI0dV 
JWAHL 
JWAHL 
TVII 
JVLNY 


“UTUL X98 “P[TIM PL Toytnuay e1sko7 
"Usa (°7) eT Teauqzew e1ssoz 

SwueH SNtTostysnBue snydiziz 
[abay eurabeey eruutz 

“OSOY aTeUTITJJO Uaqrbutz 

"AV[UIS aeTUUaqTy-aeAOU BUTXNaZ 


"UdTYOS PUeJUOW aUTxXNaz 


"ATTYIS aewTua aUuTxnaz 

“ALTYIS JOIZe[ a aUrxnaz 

*[]pur] euoTsIpueub sayjueukydaz 
*quaH eptpued seayqueuAudaz 

“DIW (°Ig@) e}eUOUONW BTuaUYa7 
“7 skew Paz 

“90 (*qxoy) eszoayu wnyTAxoyyUeZ 
Aat wey apizeranytd wnypAxoyquez 


Aatqwen (3}4uNng) wn, [Aydoystbaw wnyAxoyquez 


*Buauds eoidotyjyee erydssapaquez 


*{6uz (*ppol) erpyoyrmwez sed[noo1wez 


[abay sadrqueydara eoon, 
“90 (°1) edtuodel erbuno, 
*waas SISUATTPMPY eWSOLAX 

STIG Trpayxaed erdoy ry 
S[etqg euended erdoydAy 


“qqew (°[93S0Oy) ttydwnu snduedoy ky 
“wyacog (*ywe]) STsuadonjtow snduedoy hx 


*ua0y wnzeueuh snduedoq Ay 
*qnel eduedo0jAx erpAy 

"| PuedTuaWe PTUSWTY 
(Ol0v) “ds uowazsoyujuey 


yOYIS (°7) wNT{oJs13716es ewosoyqueX 


*{6uz (eupuy) Tluapury, ewosoyjuex 
“yoTaW wnuended wn] ;Aydoyquex 


Adddd B “AAW CULTSTAIP SnyuAwoyjUeX 


“bIW e1e[NITde eraquybnoy {IM 
“AAW WV" (71) BOTpUT eTWa047SyT IM 


*9Uud9g PT[OJIUaPSOUpUe PIWAOUISH] IM 


“wnatsS euo[sIpueub eauowztUM 
a[Burms eoTsoue[aw elTazuam 


459 


16. REFERENCES 


461 


AKIN, P. (1981) Names of some food plants varieties in East 
Kwaio Malaita. Dodo Creek Research Station Library. 


BARRAU, J. (1958) Subsistence Agriculture in Melanesia. Bernice 
P. Bishop Museum (Honolulu). Bulletin 219. 


CAPELL, A. (1962) A linguistic survey of the South-Western 
Pacific. South Pacific Commission, Technical Paper 136. 


CHAPLIN, G.E. (1988) The status of Canarium indicum in Solomon 
Islands - an appropriate species for small scale community 
forestry. Forest Research Note No.50-18/88. 


CHAPLIN, G.E. & NGORO M.L. (1988) The status of Securinega 
flexuosa in Solomon Islands - an appropriate species for small 
scale community forestry. Fores: Resarch Note No.46-14/88. 


CHRISTANSEN, S. (1975) Subsistence on Bellona Island (Mungiki). A 
study of the Cultural Ecology of a Polynesian Outlier in the 
British Solomon Islands Protectorate. Folia Geographica Danica. 
Tom. XIII. | 


CROFT, J.R. (1988) The genera and families of the Papua New 
Guinea Flora. Botany Bulletin, Office of Forests, Division of 
Botany, Lae, Papua New Guinea. 


FOREMAN, D.B. (1971) A check list of the vascular plants of 
Bougainville, with descriptions of some common forest trees. 
Division of Botany, Dept. of Forest (Lae). Botany Bulletin No.5. 


FORESTRY DIVISION (1979) Major Species. Ministry of Natural 
Resources, Honiara. Timber booklet No.1. 


GOOD, R. (1960) On the geographical relationships of the 
angiosperm flora of New Guinea. Bull. Br. Mus. Nat. Hist. Botany 
2: 205-226. 


HANSELL, J.R.F. & WALL, J.R.D. (1976) Land resources of the 
Solomon Islands. Land Resources Division, Ministry of Overseas 
Development, Tolworth Tower, Surbiton, Surrey (England). Land 
Resource Study 18. 


HANCOCK, I.R. & HENDERSON, C.P. (1988) Flora of the Solomon 
Islands. Dodo Creek Research Station, Ministry of Agriculture and 
Lands. Research Bulletin No.7. 


HENDERSON, C.P. & BONIE J.M. (1988) The revival of Temotu 


traditional agriculture in the Reef Islands. Dodo Creek Research 
Station. Ministry of Agriculture and Lands. Internal report No.35 


462 


JARDIN, C. (1974) Kulu, Kuru, Uru: Lexicon of names of food 
plants in the South Pacific. South Pacific Commission (Fiji). 
Information Document No.35. 


JOHNS, R.J. & STEVENS, P.F. (1972) Mount Wilhelm Flora: a check 
list of the species. Division of Botany Bulletin No.6. 


LEENHOUTS, P.W. (1959). Canarium. Blumea 9 (2): 279-362. 


MAENU'U, L.P. (1979) An Indicative list of Medicinal plants. The 
Author (Honiara). 


MASSAL, E. & BARRAU J. (1956) Food plants of the South Seas 
Islands. South Pacific Commission (Fiji). Technical Paper No.94. 


ONWUEME, I.C. (1978) The tropical tuber crops - Yams, Cassava, 
Sweet Potato, Cocoyams. John Wiley & Sons (Chichester). 


OOMEN, H.A.P.C. & GRUBBEN G.J.H. (1978). Tropical leaf vegetables 
in human nutrition. Royal Tropical Institute. (Amsterdam) and 
Orphan Publishing Co. (Willenstad - Curacao). Communication 69. 


PAIJMANS, K. (1976) New Guinea Vegetation. (Ed., K. Paijmans) 
Elsevier, New York, U.S.A. 


PAYENS, J.P.D.W. (1967) A monograph of the genus Barringtonia 
(Lecythidaceae). Blumea 15 (2): 157-263. 


PENDLETON, R.C. (1949) The rain shadow effect on the plant 
formations of Guadalcanal. MSc thesis - Life Science Division, 
Weber College, Ogden, Utah (copy in DCRS libary). 


POWELL, J.M. (1976) Ethnobotany. In "New Guinea vegetation", 
Ed., K. Paijmans. Elsevier Scientific Publishing company 
(Amsterdam) . 


ae eae J.W. (1968) Tropical crops - Dicotyledons. Longman 
UKs) < 


‘Aig aa J.W. (1972) Tropical crops - Monocotyledons. Longman 
UKs) 


St. JOHN, (1951) The Distribution of <<Pisonia grandis>> 
(Nyctaginaceae). Pacific Plant Studies No.10. Webbia Vol VITI: 
225-228. 


THOMPSON, B.R. (1980) Notes on trees of local use in Solomon 


Islands. Forestry Division, Ministry of Natural Resources - 
unpublished card index. . 


463 


TWOHIG, A. - Ed. (1986) Liklik Buk: a sourcebook for development 
workers in Papua New Guinea. Liklik Buk Information Centre 
(Lae). 


VERDCOURT, B. (1979) A manual of New Guinea legumes. Office of 
Forests, Division of Botany (Lae). Botany Bulletin No.11. 


WALKER, F.S. (1962) The forests of the British Solomon Islands 
Protectorate. South Pacific Commission. 


WHITMORE, T.C. (1966) Guide to the forests of the British Solomon 
Islands. Oxford University Press, London. 


WHITMORE, 17.C. (1969) The vegetation of the Solomon Islands. 
Phil. Trans. Roy. Soc. 255: 259-270. 


YEN, D.E. (1976) Agricultural systems and prehistory in the 
Solomon Islands. In "Southeast Solomon Islands cultural history: 
a preliminary survey." Ed. C.R. GREEN & M.M. CRESSWELL Royal 
society of New Zealand Bulletin No.11 (Wellington). 


16.1 Additional Reading: 


BURKILL, I.H. (1966) A Dictionary of the Economic Products of 
the Malay Peninsula (2 volumes). Ministry of Agriculture and Co- 
operatives, Kuala Lumpur (Malaysia). 


BURTT, B.L. (1934) Melanesian Plants. Kew Bulletin 1934: 298-306 


CHAPLIN, G.E. & POA D. (1988) Indications of potential fruit and 
kernel yields of Canarium indicum and C.Salomonense in Western 
Province, Solomon Islands. Forestry Research Note No. 19-6/85. 


FOSBERG, F.R.;  SACHET, Marie-Helene; OLIVER, Royce (1982) 
Geographical Checklist of the Micronesian Pteridophyta and 
Gymnospermae. Micronesia, Vol.18, No.1: 24-82 


FOSBERG, F.R.; SACHET, Marie-Helene; OLIVER, Royce (1979) A 
Geographical Checklist of the Micronesian Dicotyledonae and 
Gymnospermae. Micronesia, Vol.15, Nos.1-2: 42-295. 


FORESTRY DIVISION (1979) Minor Species. Ministry of Natural 
Resources, Honiara. Timber Booklet No. 2. 


FOX, C.E. (1978) Arosi-(English) Language. Canberra, Australian 


National University, Research School of Pacific Studies, Dept. of 
Linguistics, 598, 16p. Pacific linguistics: series C57. 


464 


JOHNS, R.J. & STEVENS, P.F. (1972) Mount Wilhelm Flora: a check 
list of the species. Division of Botany, Dept. of Forests, Lae, 
New Guinea. Botany Bulletin No. 6. 


LAWLER, L.J. (1981) Ethnobotany of Australian orchids. In 
'Proceedings of the Orchid Symposium' - held as a satellite 
function of the '13th International Botanical Congress! (Sydney). 


MAENU'U, L. (1980) Solomon Islands traditional Medicines. In 'A 
Journal of Solomon Island Studies', Vol.1 No. 1 & 2. 
University of the South Pacific - Solomon Islands Centre. 


MAY, R.J. (1984) 'Kaikai Aniani - A Guide to Bush Foods, Markets 
& Culinary Arts of Papua New Guinea'. Robert Brown Associates, 
Australia. 


MOORE, H.E. (1969) A synopsis of the Genus Physokentia (Palmae - 
Arecoideae). Journal of the Palm society 13(4): 120-136. 


PARHAM, J.W. (1964) Plants of the Fiji Islands. Government Press, 
Suva (Fiji). 


PERCIVAL M. & WOMERSLEY J.S. (1975) Floristics and ecology of the 
mangrove vegetation of Papua New Guinea. Dept of Forests (Lae). 
Botany Bulletin No.8. 


TEDDER, M.M. & TEDDER, J.L.O. (1974) Yams - A Description of 
their Cultivation on Guadalcanal in the Solomon Islands. South 
Pacific Commission, Tech. Paper No. 169 (Fiji). 


WOMERSLEY, J,S, ed. (1978) Handbooks of the Flora of Papua New 
Guinea Vol.1. Melbourne University Press. 


ZEVEN A.C. & De WET J.B.J. (1982) Dictionary of cultivated plants 


and their regions of diversity. Pudoc - Centre of Agricutural 
Publishing and Documentation (Wageningen). 


465 


17. APPENDIX 
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Example Field Data Form 


(Space for comments/synonyms etc.) 


Specname Family 

ETHNOBOTANICAL PLANT COLLECTION - FIELD DATA Ref No [ ] 

Kwaraae Name Date [ / / ] 

Common Name: , Language 

1.1 Locality: Island ; Village 

1.2 Sample Site : 

2.1 Life cycle ; Perennial [__]; Annual [__] 
Height; Fully Grown Plant «Sample | 


3.2 Flowering period Once [__]/ Twice [_.]/ All The Time [_] 
3.3 Leaf flush months Yes/No Time 


3.4 Coppicing good [__]; average [_]; poor [_J; dies [_] 
only regenerates when young [__] 

3.5 Reproduction, by:- 

Seed 

Self Sown Seedlings 

Tubers 

GS na ee 

Suckers 


Scrambling (adventitious roots at nodes) 
1 nr rrr nO 


4.4 Soil Wetness: Swamp [__]; Upland, Wet/med/dryl [__] 
Soil type (brief) 


ONLY COMPLETE SECTIONS 2.4,2.5 & 2.6 IF NO SAMPLES COLLECTED. 
2.4 Flowers 

2.5 Fruits 

2.6 Seeds 
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6.USES Traditionally; Collected [_] or Cultivated [_] 

6.1 Part Used: 
Rhizome [_]; Root [ J]; Tuber [_ J; Corm[_]; 
Bark [ J; Pith £ J; Sap C[ ]; ne 
Pod [ J; Seed [ J; Nut [ J]; Fruit [ J]; Flower [ ]; 
Leaves [ J]; Young shoot [ ]; Frond [ — 1: ons 
Stem [ J; Trunk [J]; Branch [ J; Buttress [_]; 
Wood [__]; Whole PTant Eas Others [ ] 


6.2 Category of use:(where necessary state which part used) 


Food: Staple [J]; Vegetable [_ J; Fruit [_]; Nut C_] 
Herb [J]; Spice [__]; Other 


Wrapping Ieaf - flavour Yes7NO = —————CCC. 


- other 
Construction Timber Posts L J], Ratter/Beams — 
Other 
Tieings 
Roofing 
Temporary house [_]/ Good house ermanen 
Firewood STow [ J/ Fast [ ] 
Live Fences” ee 
Shade 


Fast Growing Trees 
Green Manure [ ]; Crop Mulching L 1 
Medicinal (1) _ 


Basket/Mat Making 
Other Uses (1) 


et ee 


6.3 Preparation (for food) 


6.4 Who collects it? Young/Old Men / Women / Girls / Children 
Importance/ Still used/ Often? 


8. MISCELLANEOUS INFORMATION (Uses + Socio-economic) 
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1.3 Number of samples taken [ ]; Flowers [__ J; Fruit [__] 
Roots: [ J; Bark [J 
Photo [_]; Whole plant [__]; Spores [_] 


2.1 General; Tree [ ]; Shrub [ J]; Palm[ J; Grass [ ]; 
Herb [__]; Fern [__J; Creeper [TJ]; Climber [ i; 
Epiphyte [ J; Saprophyte [_]; Parasite [_J] 
Herbaceous [J]; Woody [__ 


2.2 Stem: Diam (Dbh) __—sim;:« Colour 
BUTTRESSES Height 
Bole: Length | mJ; Fluted [ J; Shortly Fluted [J 
[Collumnar/Ta yan: F SeraTeiie crooked 
Crown: Diameter [ m]; Shape 


SLASH:Wood; Lsoft/hardj; colour 
Bark Surface: [smooth/rough/scal y/dippled/fissured] 
colour 
Bark: soft/hard]; Lone colour/flecked/bande 
colour(s) 
Exudate: Yes/No; Colour 
Sticky- Yes/LittIle/No; Flowing/Separate drops 


2.3 Leaf Texture: [ Leathery / Medium / Soft ] 
COLOURS: Leaf top 
" bottom 
Petiole 
Flower 
Fruit 
Other 


4.3 Location: Ridge top [_]; Valley btm [J]; Flat plain [_] 
Hillside - Gentle [J]; Medium & ]; Steep [J] 


4.5 Habitat Type: Primary Forest [__]; Disturbed ty Forest [_ ] 
Light Secondary Forest [_]; Heavy 2y Forest [_] 
Grassland [__]; Mud/Silt Flood Plain [__] 
Sea shore [ ]; Nr. Sea [ ]; 
Nr. Path [ J; Nr. Road [ ]; River edge [ ] 


Cultivated - Plantation / Fenced / Food Garden or House Area 
Other 


4.9 Place in Ecosystem: Ground Level 
Large Herbaceous/Small Shrub = (LS1) 
Large Shrubs, 3-5m (LS2) 
Upper Storey- Lower fj 


Higher = 
8. MISCELLANEOUS INFORMATION (Botanical+ Agronomic) . 
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18. INDEX 
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The purpose of this index is to enable the reader to locate all 
references to a plant of a particular Kwara'ae name or species. 
It is largely based on the scientific and Kwara'ae names included 
in the plant usage text - Kwara'ae names being denoted with an 
asterisk. Botanical synonyms where known are included and are 
labelled "syn". Entries on plant usage remain brief, intended 
only to direct the reader to the relevant section. For plant 
family information the Family List (Section 14) should be 
consulted (families are presented alphabetically within five 
Sub-sections of the major plant groups). For Kwara'ae names that 
do not appear in the index the reader should refer to the 
Kwara'ae Plant Name Index (Section 10). The alphabetically 
ordered species list (Flora - Section 15) should resolve any 
remaining enquiries since the Kwara'ae name, major plant group, 
family, status, plant type and usage can all be found from the 
specific name. 


A'akwasi*,174,236 
Kwalo) A'ata*,250 
--i'i) Adoa*,68 
(Fi'i) Adoi*,30 
Aerial Yam, 20 
Afio* ,43 
Afzelia bijuga, 192 
Ai Alo*,197 
Aibu Asi*,181 
Aibika*,107 
Aifau*,136 
Ailali*,37 
Aikenu* ,61 
Ainigao*,225 
Ai'oo*,47 
Aiulu'ulu*, 188 
Akama* ,74 
Akox ,49 
Akwasi* ,236 
Alita*,70 
Alita Fasia*,74 
Alite*,70 
Alo*,28 
Amau* ,123,125 
Amboyna, 165 
Amorphophallus campanulatus, 30 
Andoa* ,68 
Andoi* ,30 
Angariru*,148 
Angoango*, 146 
Angiro*, 144 
Arakai Asi*,32 
Fi'j Arakai* (Nganga) ,24 
Arakoko* ,218 
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Pit 


Archidendron ,59 

Areca catechu, 144,145,207,320,323 
Areca macrocalyx,148,176,205 
Artocarpus altilis,36 
(Syn.A.communis,A.incisa) ,36 

Ate* ,24 

Aufiru*,176 


Baera*, 107 

Baibai*,138 

Baleo* ,36 

Bamboo,2,171,176,185, 188, 199, 202,203 , 204,217,238, 242, 

254,320,822 

Bamboo , 176 

Bamboo ,201,203 

Bambusa aff. blumeana*,203 

Bambusa vulgaris,204 

Baola Ania*,128 

Barringtonia asiatica,254 

Barringtonia racemosa,1/2 

Barringtonia spp. ,39,61, 183,320 
B.arachiorachis ,63 
B.asiatica, 254/321 
B.edulis ,63 
B.procera,63 
(B.magnifica,63 - syn.) 
B.novae-hiberniae, 63 
B.neidenzuana,63 
B.racemosa, 1/2 
B.sorei ,54 

Bebero*,111 

Berobero*,111 

Betel Nut, 144 

Bili'bili Asi*,223 

Borneo Cabbage,118 

Breadfruit, 36 

Bruguiera gymnorrhiza,105 

Bruguiera parviflora, 152 

Burckella obovata,54 

(Syn.Burkella hollrungii) ,54 


Cyathea 
C.alta,199 
C.brackenridgei ,94 
C.hornei ,96 

Callophyl]1]um 
C.kajeweski ,223 
C.vitiense, 223 
C.vittata,96 
C.whitmorei, 198 
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Calamus aff. hollrungii,208 
Calophyllum inophyllum,321,319,220,243 
Cananga odorata, 188,244 
Canarium indicum,66,67 

Canarium salomonense,68 

Caryota rumphiana, 150 

Cleidion spiciflorum,185 
Cocoyam, 28 

Colocasia esculenta,28 
Commersonia bartramia, 194 
Cordia subcordata,223 
Corynocarpus cribbeanus, 142 
Cucurbita sp. ,99 

Cut. nut,3,61,63,78,172, 183,250 
Cyathea alta,199 

Cyathera,94 

Cycas rumphii,138 

(Possible Syn.C.circinalis) ,138 
Cyclosorus magnificus,91 
Cyrtosperma chamissonis,29 
(Syn.C.edule/C.merkusii lower cane) ,29 


Dadame* , 194 
Daedae* , 194 
Dae (Fasia/Malefo)*, 120 
(Fa'i) Da'i*,148 
(Fa'i) Dai'i*,148 
Dalo*,220 
Dasheen, 28 
Dau Fasia*,20 
Dau Kwasi*,20 
Dawa* ,49 
Dennstaedtia samoensis,91 
(Derris elegans - syn.) ,250 
Derris heterophylla, 250 
Derris sp. ,252 
(Fa'i) Di'a*,150,152 
Dillenia salomonensis,320 
Dilo*,52 
Dingo Dingo*,96 
Dioscorea spp.,19 
D.aff. esculenta, 24 
D.alata,26 
D.bulbifera, 20 
D.esculenta, 19 
D.nummul aria, 20 
D.pentaphylla,24 
Diplazium proliferum,87 
Diplazium stipitipinnula,87 
Diplazium esculentum, 84 
Dodola*,203 
Dodola (Asi)*,203 
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East Indian Arrowroot, 32 

Eddoe ,28 

Elephant Yam, 30 

Eugenia clusiifolia,181 

Eugenia malaccensis,43 

Eugenia nutans,136 
E.equeum, 136 

Euodia hortensis,174 

Euphorbia plumeroides, 248 


Fa'alo*,161 
Fae Fae*,158 
(Fi'i) Fafanda*,235 
Fagraea racemosa,1/1 
Fakusu*, 161 
Fala*,61 
Falanganda* ,172 
Falake*,246 
Fana* ,19 
Fa'ola*,161- 
Fata* ,188 
Fatanaki*, 188 
(Fi'i) Fau Dai*,80 
(Fi'i) Fautolo*,235 
Felofelo*,208,210 
Ficus copiosa,123 
Ficus edelfeltii spp.bougainvillei,125 
Ficus parassinicarpa,128 
Ficus storckii, 183 
Ficus variegata,24/7 
Ficus wassa,125 
Fijian Arrowroot ,32 
Finschia waterhousiana,/74 
(syn.F.chloroxantha) ,74 
(syn.F.densi*!cra/Grevillea dennsiflora) ,74 
(Fi'i) Fisi*,234 
Flagellaria gigantea,216 
Flagellaria indica,214 
(Fi'i) Folota*,241 
Fo’ oxa, 174 
rutotasi* ,223 
(Fi'i) Fufuri*,150 
Fungi Toli*,150 
Futu* ,172 
Fulu*® ,254 
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Galip Nut,60 

Geniostoma rupestris,130 
(Fi'i) Gisokaka'a*,23 

Gmelina moluccana,218 

(Gmelina salomonensis - syn.),218 

Gnetum gnemon,120 

Gnetum latifolium,7s,/° 

Gogome* ,254 

Golden Apple,47 

Gomphandra ~ortana,i37 

Guillainia purscurata,241 

Gulubia macrospe 7ix,207 


Gurako* ,198 
(Fi'i) Gu'ufi*,23 
(Fi'i) Gwa'u*,91 


Gwa'u Gwa'u*,137 
(Fi'i) Gwea,197 
Gymnema ,97 


Hala*,61 

Haplolobus floribundus ,40 
(Syn.H.salomonensis) ,46 
Heliconia solomonencis ,239 
Hibiscus manihot, 10/ 
(syn.Abelmoschus manihot) ,10° 
Hibiscu. tiliaceus, 161 
Hornst<dtia lycostoma,131 
Hydrocotyle javanica,254 


Ibo Bala*, 142 

Ibo Kwao*,142 

Indian Almond, 70 

Indian Mulberry ,5. 
Inocarpus fagiferus,3/ 
Intsia bijuga,192 

(Sve IT.amboinensis) ,192 


Joint fir, 120 


Kabirai* ,43 

Kai*,19 

Kamo* ,26 

Katafo Susu Ngwae*,103 
(Fi'i) Ka'o*,199 

Karefc*.417& 
fFi'i) Kakali*.4121 
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Kakalifaka*,133 
Kakama* ,29 

(Fi'i) Kako*,204 
Kalitau*,208 
Kekene* ,36 

(Fi'i) Keketo*,202 
Kerosine Wood,223 
King Tree, 120 
Kikiri* ,52 
Kikiro Fasia*,144 
Kikiro Kwasi*,205 
Kleinhovia hospita, 15& 
Ko'a Ania*,105 
Kona* ,54 
Kwa'e* ,96 
Kwa'e Ako*,198 
Kwa'e Bala*,96 
Kwa'e Bulu*,94 
Kwala Asi*,23 
Kwale Kwale*,214 
Kwalo A'ata*,250 
Kwalo Afa*,24 

(Fi'i) Kwalo Afae*,24 
Kwalo Afua* ,99 
Kwalo Asobe*,21 
Kwalo Asi*,23 
Kwalo Falakae*,76 
Kwalo Kakali*,133 
Kwalo Rara*,89 
Kwalo Salu*,212 
Kwalo Saulu*,26 
Kwasa Kwasa*,216 

(Fi'i) Kwa'u*,169 

(Fa'i) Kwa'u*,169 


Lawyer Cane,208 
Liki*,165 
Losi*,101 

Lowland Pitpit,101 


Mabura*, 152 
(Mala) Mala Adoa*,40 
Malifu*,125 
Malua*,144 
Macaranga similis,196 
M.urophylla Pax,196 
Mafusifusi*, 130 
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(Fa*1) 


Mage* ,23 

Maina Kola*,154 
Mamufu'a*, 190 
Mangrove*, 105,152 
Malay Apple,43 
Malayan Palm-fern, 138 


(Syn.Maranthes corymbosa) ,230 
M.corymbosum, 230 

Marsdenia tenaciosina,97 

Marsdenia aff. tenaciosina,97 

Metroxylon,34 

Molemole*,232 

Momole* ,232 

Morinda citrifolia,52 


Nastus aff. productus, 1/6 
Nastus obtusus, 199 | 
New Guinea Rosewood, 165 
Ngali*,66 

Ngara*,171 

Ngiduiafa*,142 
Ngo'ongo'o*,125 

Ngwako* ,212 

Niniu*,207 


Oceanic Lychee,49 
Ofa Alomae*,146 
Ofa Ambu*,146 

Ofa Kwasi*, 146 
Ofalalamua*, 146 
Ofenga*,114 

Ofenga Alomae*,114 
Ofenga Ai*,114 
Ofenga Kwau*,114 
Omphalea queenslandciae,/76 
Otaheite Apple,47 


Pana*,19 
Pandanus aff.compressus,80 
Pandanus spp. ,232,235 
P.ysabelensis,234 
Pangium edule,246 
Parartocarpus venenosa,5/7 
(Syn. P.involucrata) ,57 
Parinari glaberrima, 230 
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Passiflora foetida, 133 
Phragramites karka,184 
Phyllanthus ciccoides,174 
(+/Syn. P.reticulatus) ,174 
Pisonia grandis,118 
Piper bettle,146 
Piptadenia novo-guineensis,178 
Polynesian Chestnut ,37 
Polyscias,111 
P.scutellavia,111 
P.fruiticosa,111 
P.macgrillivrayi,111 
P.aff.verticillata,111 
Pometia pinnata,49 
Pouteria maclayana, 142 
P.xylocarpa, 142 
Premna corymbosa, 169 
Prosopis insularum,178 
Pseuderanthemum spp. ,114 
P .whartonianum, 114 
Pterocarpus indicus, 165 


Ra* ,246 

Rade*, 184 

Rafarafa* ,118 

Rako* ,239 
Rakwan/Rakwana*® ,57 
Rande* , 184 

Raranga Dada*,183 
Rattan,208 

Rauai* ,36 
Rhopaloblaste elegans ,148 
Rhus taitensis,236 
Rongronglua*,114 
Rose Apple, 43 

Rubus mollucanus,133 


Sa'au* ,43 

Saccharum edule,101 

Sago Palm,34 

Saia*,230 

Sakwari*, 123 

Sala*,247 

Samo* ,91 

Sandpaper cabbage,123,125 
Santa Cruz cabbage, 118 
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(Fi'i} 


Sa'o* 34,244 

Saola*,185 

Sa'osa'o*,244 

Sasale*,174 

Sauropus androgynus,118 

Schizostachyum tessellatum, 202 

Schlenitzia novo-guineensis,178 

(Syn.S.microphylla),178 

Scindapsus altissimus,212 
S.cuscuaria,212 

Screw Pine,80,232,234 ,235 

Sea Almond, 70 

Securinega flexuosa,190 

(Securinega samoana - syn.),190 

Slippery cabbage,107 

Solanum verbascifolium, 103 

Spondias cyathera,4/7 

(S.dulcis - syn.),47 

Stenochlaena laurifolia,89 

Sterculia parkinsonii, 137 

Suamango* , 196 

Sunset Hibiscus, 107 

Swamp Taro,29 

Sweet Rope, 133 


Tabalau*,248 

Tacca leontopetaloides ,32 
Tafai*,235 

Tahitian Arrowroot ,32 
Tahitian Chestnut, 37 
Takafo Susu Ngwae*,103 
Takuma* ,87 ! 
Takuma Liliafe*,84 

Takuma Mambili*,87 

Takuma Sisimia*,84 
Taro,28 

Terminalia catappa,70 
Terminalia kaernbachii,74 
(syn.=T.Okari) ,74 
Terminalia solomonensis,45 
To'oma* ,45 

Tree Ferns ,94 
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(Small) 


Uaua Asi*,223 
Ufiambe* ,23 
Uka* ,252 

Uku* ,78 

Unu Unu*,91 
U'ula*,192 
Uuli*,47 

Uwauwa Asi*,223 


Vitex cofassus, 188 


Wild Apple,47 

Wild Bamboo,202 
Wild Betel Nut,205 
Wild Egg Plant,103 


Xanthostemon, 225 


Yam, 19 


48] 


é 
yy 
«tate 
a Net: 


* Pip 


Dae + 
Sie ee ed Ao 


ee 2 i ee Ok Ws Poste 


BY THE GOVERNMENT PRINTING WORKS HONIARA, SOLOMON ISLANDS 


- 


uy RI : 


